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THE DISTRIBUTION POPULATION CHINA 
ECONOMIC AND POLITICAL SIGNIFICANCE* 


University Liverpool 


ESTIMATES POPULATION CHINA 


well known that the difficulties estimating the population China 
are very great, spite the fact that the census was extremely ancient 
institution the Empire. Under the old tithing system are told that 
“Each district had its appropriate officer, each street its constable, and 
every ten houses had tithing But down 1741 practically all the 
census estimates were made the basis householders, and 
very hazardous institute any comparison between the recorded popu- 
lation the Ming Early Manchu periods and that recent times. 

the later the Empire there were two important census returns, 
the Board Revenue Census 1885 and the Board Interior (or Min- 
chengpu) Census 1910, the year before the fall the Manchus. 


ing the first, the population China (excluding Manchuria) was 377,- 


Manchuria). 
The Minchengpu Census, however, was mainly estintated families, the 
multiple employed establish the number individuals being 5.5. 


636,000, according the second 331,188,000 (inclusive 


1918 special committee the China Continuation Committee, desir- 
ing prepare exhaustive survey the actual condition and prospects 
missionary work China, endeavored through the Police Commissioners 
and other official sources obtain the latest official estimates population 
The figures obtained were submitted competent missionary 
representatives the different provinces for purposes checking, and 


*This article is based upon a paper read before Section E of the British Association for the Advancement 
Science at the Toronto meeting in August, 1924 The writer is indebted for the dot maps s ving the dis- 
f population, t distribution of cities of 100,000 or over, and the distribution of spoken lang 

ers of the large survey volume of the China Continuation Committee entitled ‘The Christ 
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to be congratulated on the great contribution to our knowledge of China which the collection and sifting ; ; 
t lata involved have made, apart altogether from the special purpose in view pare 2 
Copyright, 1025, by the American Geographical Societ f Ne York 
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this way the Survey Committee had about 150 correspondents assist 
its task. the later stages the work the figures were checked 
independent estimates the Chinese Post Office, one the most 
organizations modern China. Ultimately the two estimates were 
arately issued, the one being known the China Continuation 
Estimate and the other the Post Office Census 
tween them they represent the most scientific and probably the most 
computation the population China that has yet been made. The 
accuracy obtained doubt varies greatly the different provinces 
what may termed the Provinces the figures are much mor 
reliable than for such isolated and outlying provinces Szechwan and 
Kansu. The two estimates closely correspond the former case, 


Shantung 30,955,000 30,803,000 
Shansi 10,891,000 11,080,000 
Kiangsu 33,078,000 


the western provinces there often wide discrepancy, particularly the 
case Szechwan, which has always presented special difficulties com- 
pilers statistics. There have been recent changes the definition the 
province (see Fig. 10), and the basis the two estimates 
not the same. 
P.O. 
Szechwan 61,444,000 49,782,000 


The total population China both cases exclusive that Mongolia, 
Inner and Outer, Sinkiang, and Tibet with Kokonor and returned 
follows: 
China 440,925,000 427,679,000 
The compilers, any rate those the figures, are inclined think 


that their estimates are too high, and may probably conclude that accord- 


ing the most recent evidence and the most reliable records obtainable the 


population China Proper, which, must remembered, now includes 


the three Manchurian provinces, about 400 millions. 

One other general point interest that these two recent estimates 
the order, density per square mile, the four most densely 
peopled provinces, viz.: 


P.O 
Kiangsu 872 875 
Chekiang 600 
Shantung 553 500 
Honan 479 454 
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With these interesting compare Belgium, the most densely peopled 
country Europe, with 657 people the square mile; England and Wales 
with 618; and Rhode Island, the most densely peopled North American po- 
litical unit, with 508. Kiangsu would seem the most densely peopled 


political unit the world. previous estimates this doubtful distinction 
was assigned Shantung. 


THE LARGER NATURAL ENTITIES 


obvious that the distribution population provinces gives 
very imperfect and indeed fallacious impression the real position, since 
the provinces China correspond size the countries Europe and 


equently, the case Shantung, contain quite distinct natural regions. 
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This course does not imply that the Chinese provinces have 
ical significance. That question considerable interest but beyond 
scope this article. The very ancient units the the other 


correspond broadly size English that the new 
first time broad regional view the distribution population Chi 

preliminary the study the facts thus represented necessary 


state what seem the largest physiographic divisions that vas 


country. are not yet position distinguish clearly the 
regions China really scientific basis, such has been adopted 
France the United States. The following classification, although 
doubt open considerable criticism, may, however, serve indicate pro- 
visionally the larger natural entities: 

The Great Plain North China. 

The Highlands Northeast China, surviving parts the old 
mental consisting very largely Archaean gneiss and 
These Highlands comprise: 

The Shantung Mountains, consisting two distinct blocks, sep 
arated the Weihsien-Kiaochow Valley Corridor. 

The Liaotung Peninsula. 

The East Manchurian Highlands. 

The Central Lowland Manchuria. 

The broken edges the Mongolian-West Manchurian Plateau con- 
tained within China Proper, although lying outside the Great Wall. 

The Loess Plateau Northwest China. 

The Wei-ho Valley Lowland which lies between the Loess Plateau and 

The Mountain Belt Central China (Tsin-ling, Tapa-shan, etc.), 
sufficiently broad constitute distinct topographical unit. 

The Yangtze Deltaic Region. This belongs physiographically the 
North China Plain, but has distinctive soil conditions, and, its space 
relations and special economic characteristics are taken into account, may 
separate region. 

The Central Basin, Basin Hupeh, inclusive the great alluvial 
tracts round the Tungting and Poyang Lakes and the important river 
valleys converging them. 

10. The Red Basin Szechwan, which the Plain Chengtu im- 
portant subregion. 


The Szechwanese Alps. 


12. The Coastal Fringe between the Yangtze and the Sikiang, comprising 
narrow belt the provinces Chekiang, Fukien, and Kwangtung lying 
between the easternmost, maritime, scarp the South China Plateau 


the sea. 
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EACH DOT EQUALS 25,000 PERSONS 


Fic. 2—The density of population in China. This and the succeeding maps are reproduced by permission 


m the China Continuation Committee's volume The Christian Occupation of China,"’ Shanghai, 1922 


13. The Plateau South China. This course can only considered 
unit the very broadest sense. contains large number sub- 
regions, and, from the point view soil conditions dependent upon geo- 
logical formation, there probably important distinction between the 
eastern section (the China mainly 
composed old metamorphic and granitic rocks, and the western section 
sedimentary Mesozoic rocks, particularly limestones. 

14. The High Plateau Yiinnan. 

15. The Canton Delta and Lower Sikiang Vallev. 


Louis de La La géologie et les rt esses minérales de l’Asie, Paris, 191 
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Fic. 4 
Fics. 3 and 4—Harvest and farm scenes in the North China Plain, near Peking 
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Fic. 5—A sandy, uncultivated tract of country in Honan, typical of portions of the North China Plair a are 
6—The Plain South Manchuria, near Mukden. 
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REGIONAL DISTRIBUTION OF POPULATION 

relation this tentative statement the larger natural entities 


China now review the outstanding features the distribution pop 
ulation shown Figure are once impressed its extreme con 
centration into certain regions limited size. The districts very hig! 
density are 

The central portion the Great Plain North China, comprising 
politically western Shantung, northeastern Honan, southeastern Chihli, 
and the extreme northern border Anhwei. The rest the Great Plain 
is, for the most part, peopled moderate density, and certain portions 
have very sparse population. Our general conception the North China 
Plain densely peopled throughout seen misleading. The Plain, 
although topographically uniform, very varied from the point view 


soil conditions and There may distinguished three four 

soil types: 
Alluvium intermixed with loess, which probably constitutes the richest 

type. 

Silt soils. 


Sandy tracts infertile character, largely due the deposits 
the Yellow and Hwai Rivers, whose courses, well known, have fre 
quently and disastrously changed (see Fig. 
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Large marshy areas, particularly around the Hwai River, imperfectly 
drained and liable flood. broad belt sparsely peopled country 
seen separate the northern nucleus dense population from that the 
Yangtze Delta. This the subregion the Hwai Marshes, long refuge 
for the after the rich lands around had been effectively 
colonized the Chinese. 

The Yangtze Delta from Nanking seaward and including politically 


the southern third the province Kiangsu and the northern fringe 
Chekiang. This region, addition its wonderful agricultural basis, 
characterized great industrial and commercial activity. The density 
population reaches maximum the district lying the east the 
and between Hangchow Bay and the actual mouth the Yangtze 
including the Island Tsungming). 

The Canton Delta, although smaller extent, probably equal 
the preceding density. The concentration population along the water- 
ways, typical Central and South China whole, here displayed 
its most characteristic form, although said that the recent construction 
railways has some extent modified it. 

these three regions—the Northern, the Yangtze Delta, and the Canton 
lta—the density population cannot less than 1000 the square 


The Red Basin Szechwan, asa whole, certainly less densely peopled 
the three that have been mentioned. The density probably about 
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Fic. 9—Density of population in Kiangsu. 


400 500 the square mile. But the subregion the Plain Chengtu, 
the scene the most intensive irrigation China, much higher and, 
according one careful estimate, not less than 1700 the square 
mile. 

The Coastal Fringe between the Yangtze and Canton Deltas. The 
dense population does not here form quite continuous clustered 
round large number greater smaller nuclei, such Foochow, Amoy, 
and Swatow, but, Figure (Fukien) shows, the breaks the continuity 
the belt are not very considerable. extremely narrow band, 
sharply defined the thinly peopled maritime scarp the South Chin 
Plateau; few cases, notably that the Min River Foochow, 
capture the longitudinal drainage behind the maritime scarp the work 
ing backwards the coastal streams slightly extends its inland connections 

The Central Basin, Basin Hupeh. this region are included 
associated Basin Kiukiang and the two great corridor valleys 
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Fic. 19—Density of population in Szechwan. In regard to the western boundary it should be noted that in 
rt of Szechwan with ar ent portion of Tibet was constituted u special administrative 


Siang and Kan Rivers which give access from the south way the Tung- 
ting and Poyang Lakes respectively the Central Basin and Yangtze 
Valley. the northwest the valley the Lower Han also belongs it. 
wonderful complex converging valley routes, with Wu-Han (Wu- 
chang-Hankow-Hanyang) its center. difficult give average 
figure for the density this China; but certainly 
not far behind that the Red Basin, and probable that its potential- 
ities have not yet been developed the same extent. 

much for the regions high density China; they constitute only 
percentage the total area. Elsewhere there are thickly peopled 
valleys, but other major region China, with the possible exception 
the Wei-ho Valley, the population more than moderate density. 
brief survey these must suffice complete the analysis. 


strict, Chwanpien 
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KIANGSI 


The Loess Plateau 
Northwest China, 
illustrated the map 
shows 
population moder 
ate density, much 
evenly distributed 
the case most parts 
China and less relat 
the waterways 
here, 
population 
the valleys. them 
the fertile loess attains 
its greatest thickness 
and the 
lend themselves 
race cultivation. The 
position 
Shansi village shown 
Figure Cultiva 
tion 
parts the plateau 
hindered the devas 
tating storms 
Population attains its 
maximum 
the basins the loess, 
particularly that 
and the 
valley the Fen-ho. 

Thedensity for Shan 
Shensi Provinces 
according 
returns 
182 and 121 the 
square mile—is consid 
erably lower than that 
such typically 
Nor- 
folk and Lincolnshire. 
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Clapp: Loess and Rock 
Fics. tt and Density of population in Hunan (Fig. 11) and in Dwellings of Shensi, China, G 
Fukien (Fig Rev., Vol. 14, 1924, pp. 215 


POPULATION CHINA 
according some authorities, its basis becoming increasingly pre- 
owing desiccation and the encroachment desert sand. 
ictive notice, illustrating the small development Chinese min- 
wealth, that the famous Shansi coal fields make barely perceptible 
ing the population map the province. 
the south the Loess Plateau 
istinctively Chinese and 


about 4000 square miles east 
the great regional capital 
Sianfu has been estimated 
one authority that there av- 
erage one market town each 
square mile territory. 

The Tsinling Mountain Belt, 
which delimits the Wei lowlands 
the south, one the most 
thinly peopled regions China, 
great barrier and real cultura! 
divide. The well peopled valley 
the Han, although its upper and 
middle courses are the same prov- 
ince Shensi, belongs emphatically 
the Central Basin, and the dif- 
ference physical type between its 
inhabitants those the Wei 
marked. 


for the Plateau South China whole and the High Plateau 
the generalization that the population moderately dense the 
valleys, which form only very small part the whole, and distinctly sparse 
the uplands. Major Davies made careful study the distribution 


estimated that that province there were 140,000 square 


miles highland and 10,000 square miles plain. For the latter es- 
timated density 400 the square mile, and for the former only 
This contrast between the relatively teeming population the valleys and 


iT 


peopl 


occupied Chinese peasants. 


its sparseness the highlands eminently characteristic China, and 
the south and southwest generally has racial counterpart. The hill 
les are mainly aboriginal pre-Chinese tribes, while the valleys are 
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Fic. 13-—Density of population in Shans 
Ct. C. W. Bishop: The Geograpt ul Factor t Development of Chinese Civilization, Geogr. Rer., ye 
1922, pp. 19-41 
I. R. Davies: Yiinnan: The link between India and the Yangtze, Cambridge, 1000 { ; 
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FIG. 15 


Fic. 14——-Well irrigation in the Taiyiien Basin ‘Province of Shansi) in the Loess. 


Fic. 15——Irrigated land in the Taiyiien 


14 
| 
4 


4 


veo 
FIG. 16 
| 
FIG. 17 
' Fic. 16—Cultivation on the floor and terraced slopes of a small valley in the Loess Plateau, Shans ; ie 
Fic. 17—Typical position of a Shansi village ae : 
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remains emphasize the essentially rural character the populat 
China. According the usual estimate least per cent the peo 
are farmers otherwise closely dependent the land. Some careful 
mates recently made indicate that only six per cent live cities 50,000 
over, another six per cent towns cities 10,000 50,000, and 
maining per cent places 10,000 less. The fundamental social units 
China are the farm villages having population between 250 
and 2500 people) and the hamlets having population 
than 250), and has been estimated that China there must 
100,000 farm villages with total population say 100,000,000 and 
1,000,000 hamlets with total population say 200,000,000.° The hamlets 
are frequently clustered satellite fashion round the villages. 

the Northern Plain and the Loess Plateau, often the course 
Chinese history open attack from the steppe land, the commonest typx 
the compact nucleated village, frequently walled. South the Tsinling 
barrier, where there has been much greater protection, the scattered hom 
stead not uncommon, the Red Basin Szechwan. 

connection with this subject the general grouping population, 
Figure 18, showing the distribution great cities 100,000 in- 
teresting. frequently said that the cities China are only 
villages. The statement too loose. true many the smaller cities, 
which are often primarily market centers and have still predominantly 
rural basis. But the case the large cities 100,000 over other factors 
enter The two largest clusters great cities are the Yangtze Delta 
and the Canton Delta, where industrial, maritime, and commercial interests 
have long been very active. the other hand, the great Northern (Shan- 
tung) center dense population, overwhelmingly agricultural character, 
supports much smaller number great cities, while the province Shans 
has not single city the magnitude 100,000. The significance the 
two interesting lines great cities south the middle Yangtze that they 
are transport and distributing centers the two great corridor routes be- 
tween the Canton Delta and the Central Basin. 


Economic ASPECTS THE DISTRIBUTION POPULATION 


are all familiar with the gloomy prophecies increasing trouble 


ne 


the world arising out the China, and truth 
gravity the problem cannot gainsaid. But overpopulation elusive 
term. what sense and what extent China overpeopled country, 
and what are the essential facters the future the problem? 

unquestionably true that certain regions China are 
and show unmistakable symptoms overpopulation: standard 
comfort below the average the Orient, basis life insecure that any 


‘kK. I Butterfield: Education and Chinese Agriculture, China Christian Educational Assoc 


Shanghai. 1022 
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failure the crops, whether caused drought floods, al- 
immediately followed famine large scale with appalling mortal- 

misery the consequence, and constant tendency even good 

for the overflow population. This generalization does not apply 

equal force all the regions very high density discussed the first 

this article. preéminently true the Northern (Shantung- 
belt. Here the struggle for existence has long been 
rom this region that the Chinese Labor Corps, which came France 

the war, was mainly recruited. There steady overflow from 
district the Great Plain Man- 

iaand Mongolia,in part represent- 

true colonizing movement 

temporary migration, thou 

sands returning their homes after 
northern harvests. Recent investi- 

tions have shown that the rickshaw 


lass Peking constantly 


( 
recruited from the surplus population 
the 
position the Yangtze Delta 
seems undoubtedly better than the 


Shantung belt. Here the chances 


rop failure are much less, 
salar greater variety possible 
cupations. The phenomenon over- 
population, however, this region 
most characteristically shown the vast amount cheap and exploitable 
labor available for the factories and mills which recent years have in- 
creased very rapidly Shanghai and its neighborhood, notably Wusih. 
leading the rise new and significant class Chinese society, 
proletariat, cut off from the old life with its well recognized social ties and 
moral sanctions, the currents uncharted and troubled 
There perhaps problem which more imperatively demands 
detailed investigation than that involved the consequences the social 


phenomena are beginning appear Han and other towns the 


Central Basin. 


and the Sikiang, particularly the coast cities Fukien. From this belt 
and also from the Canton Delta there outward movement population 


of particular districts has recently 


estigations and is published under the titl f Chinese Rural Economy,” by C. B 


nd J. B. Tayler (reprinted from Chinese S 


tructure China the industrialization her economic life. Similar 


Congestion marked also the maritime strip between the Yangtze 


See Tsing (Manchu) Government Records and Edicts, coy s excerpts from wi are given in a usef 
led “‘ The Economic History of China” (Columbia University, New York, 1921), by Mabel Ping-Hua 
I Eighteenth year, edict: ‘‘In the provinces of Shantung and Honan whenever there is any bad year the 
have to wander away and desert their homes because of famine and hunger” (p. 408 
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the Straits Settlements, Malaya, Siam, and parts the East Indies, lead 
ing to the growth ot the important Chinese communities which are play 
such large part the economic development the Far Eastern tropics 
often retain close connection with their ancestral provinces, and 
supply wealth which flows back southeast China important amel- 
factor, the foundation the native Amoy University through 
the munificence former Fukien coolie illustrates. Partly owing the 
favorable space relations which encourage emigration regions where 
dustry quickly brings rich rewards and partly the result its specially 
favorable climatic conditions and relative immunity from crop failure, the 
standard comfort unquestionably higher the Canton Delta than 
North China. 

The position the Red Basin Szechwan more difficult state. 
compared with the Northern Plain the Loess Plateau, the risk crop 
failure and famine relatively small; but, the other hand, the isolation 
Szechwan precludes relief emigration, and there seems little doubt 
that the population relative the means subsistence now great that 
the standard comfort falls below that the average for China. 

is, therefore, true the main that the richest regions China are over- 
burdened with humanity. But, the other hand, certain that China, 
whole, could, apart from industrial development, support larger pop- 
ulation than present, provided there could initiated and maintained 
scientific and properly linked schemes irrigation, water control, and affor- 
estation. certain regions are overpopulated, others through lack publi 
control are underpeopled. the Yellow River problem all its aspects 
could tackled systematically not only would the risk devastating floods 
minimized but large tracks alkaline soils the Northern Plain, pres- 
ent almost empty, could gradually Similarly afforesta- 
tion would increase the productivity and extend the cultivable area many 
parts central and southern China. This would make possible 
needed redistribution population which would for some time relieve the 
intense pressure the more favored regions. 

The carrying out such schemes demands degree political stability 
and public confidence such China has not known for many years. But 
beneath the political chaos, which the phenomenon that has most attract- 
the attention the outside world, there has been steady growth 
responsible public opinion directed towards such ends these. being 
shown particularly the growing solidarity the merchant the 
formation large associations, sometimes provincial scale, foster 
economic enterprises, such the Good Roads Movement, sporadic 


* For the possibility of reclaiming waste tracts in the Plain of North China see an article entitled “A 
g Example of Scientific Farming in ( li,” in Journ. China Phil Soc., Vol. 1, rort. 
® The tendency of mercantile and commercial groups to combine on a larger scale is very marked int 


China. It is illustrated by the Federation 


hinese Chambers of Commerce and the influential Chinese |! 
rs’ Association. It seems certain that the merchant class will take a larger part in Chinese politics 
se a restraining influence on the militarists in coming years 
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Fic. 190—The intensively cultivated Yangtze Delta, with characteristic dike 


Fic. 20—Scene on the congested Soochow Creek at Shanghai. 
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forts afforestation, and the eagerness Chinese educators intro 
the applied sciences the some measure political 
restored, the economic progress China will probably very rapid, and 
application science her agricultural needs will one its 


such development, even leads considerable redistribu 
population, will not itself solve the problem. The ultimate cau 
overpopulation lies undoubtedly the social philosophy the Chi 
people which makes the begetting posterity, irrespective econ 
conditions, the fundamental Unless and until there som 
modification that neither redistribution the agricultura 
population nor the development industry will more than 
remedy. 

This social philosophy, for which there was originally strong 
ico-economic basis and which enshrined and hallowed the 
ethics, course very deeply still unquestioned the toil 
myriads China whole, and first sight there would seem 


chance any appreciable modification for generations come. But 
two considerations deserve notice. The first that the introduction 
industrialism Western lines implies the gradual dissemination quit 
new set ideas and new scale economic values some the 
regions China. The rapid development strikes and similar 
phenomena, familiar the West, the Yangtze and Canton Deltas and 
the thickly-peopled Coast Zone between them has been one the most 
significant features recent years. The conceptions and economic ideals 
Western labor and, indeed, those Bolshevik Russia are reaching not 
only the factory workers who come within the range the new com 
mercial influences. New forms economic organization are coming 
existence and along with them new, still rather inarticulate desires 
higher standard living. 

Contemporary with these opening phases industrialism 
movement the realm Chinese thought which may have 
consequences, especially when more definitely related the 
changes progress. The Chinese Renascence, New Thought Movement 
called, primarily influencing the student body China and has 
its center the National University Peking. stands alia 
revision accepted social canons when such can shown block the way 
Chinese national progress, and some its most distinguished exponents 
with large student following, have declared open war the excessive 
the family. Now must remembered relation all 
movements China that they are liable influence the masses the peopl 
far more rapidly than most Oriental countries for the reason that 


unknown, that the constitution Chinese society many respects 


Cf. the author's paper *‘ The Far Eastern Question in Its Geographical Setting,"’ Geogr. Teacher, \ 


42-150, and 253-270, abstracted in the Geogr. Rev., Vol. 12, 19022, pp. 138-139 
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tally democratic, and that the students are fairly close touch 
masses the people from whom are drawn. The strength 
leas was largely due the who expounded them. China 
a new Intelligentsia consistently preac hing a revised social code, 
conceptions the people may modified with comparative 
More especially this likely the case the very genuine 
towards mass education ceases obstructed military and 
difficulties. is, for instance, highly significant that one prov- 
China (Shansi) which, under wise and enlightened government, has 
kept practically free from these troubles, provision has now been made 
than per cent the boys and very high percentage the girls 
the elements education primary schools and that appro- 
literature the needs and claims modern Chinese citizenship has 
een ¢ mpiled 
ese considerations are not adduced order minimize the seriousness 
population problem China, but suggest that wise measures 
redistribution China itself and the maintenance adequate outlets for 
external colonization can keep check during the next half century, 
solution may eventually reached spontaneous forces 
fundamental ideas the people. 
not space here discuss the question outlets for Chinese 
zation. The population southern Manchuria now fundamentally 
Chinese, and they form the largest element the north. But Manchuria 
course capable holding much larger population than present, 
there the prospect continued colonization for long time come 
Mongolia round the margins the Gobi Desert. This the natural 
field emigration from North China, but the extent which will 
tually open must depend large extent upon Chinese relations with 
Russia. The political future this vast area very uncertain. 
far South China concerned, only some the numerous lands 
which make what can called the Far Eastern tropics (in which in- 
most Indo-China, Malaya, the East Indies, and the Philippines 
open Chinese immigration, but there reason anticipate any 
serious restraint the outward movement from South China this area 


ASPECTS THE DISTRIBUTION POPULATION 


The distribution population analyzed the first part this article has 
important bearing the question political consolidation. Will the 

ivil wars and separatist movements the last few years culminate 
permanent dismemberment will there consolidated Chinese state, 


whether centralized federal basis? When remember the vast and 
diversified area covered China the cultural unity and not the political 


that must strike the really surprising feature. Almost every- 
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where the same type civilization prevails, the same fundamental 
institutions are found, and the same written language used. 
that tend more less permanently disrupt the peoples given 
prevent the growth the spirit nationality are, the whole, strik 
ingly absent. Although the Chinese are means homogeneous 
there are social religious antagonisms comparable those Ind 
The most important qualification the general statement that Ching 
regional religious antagonisms are not serious that the large and 
compact Mohammedan communities parts the western 
may, under certain circumstances, 
stitute menace. 

Even the difficulties caused 
variety and number 
languages can 
study Figure 21, showing the dis 
tribution these languages, illun 
nating. will seen that 
the official language, spoken, wit 
only dialectical differences, throughout 
practically the whole the Norther 
Plain, the Loess Plateau, the Red Basi: 
Szechwan, the Central (or Hupeh 


Basin, and the two great 


Sew 


provinces Hunan and 


the coastal provinces from (and includ- 


Fic. 21—Distribution of languages 


ing) the Yangtze Delta southwards and 
the Sikiang Basin there are great variety languages and sublan- 
guages, reflecting largely topographical complexity and isolation. 

this southeastern and southern fringe the complexity indeed 
wildering. The sublanguages dialects spoken include: 

The dialects the Yangtze Delta and Chekiang. these 
are about six main varieties, those Soochow, Shanghai, Ningpo, Taichow 
Kinhwa, and about million people. 

The Fukien dialects with about eight varieties. Each great valley 
estuarine nucleus population along the coastal zone, such Foochow 
and Amoy, tends have its own distinctive speech. The linguistic frontier 
between the various Fukien dialects and Mandarin coincides fairly 
with the high water-parting boundary between the provinces Fukien and 
Kiangsi. The dialect the large island Hainan offshoot that 
Amoy. The Fukien dialects are spoken about million people. 

The Kwangtung group comprises four five main dialects, including 
the Hakka, spoken the northern highlands Kwangtung, the Swatow 
dialect, and Cantonese—the last being spoken over million people 
addition there are the numerous tribal dialects the pre-Chinese peoples 


the southwest (Kwangsi, Kweichow, and Yiinnan), while the Tibetan 
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extends over the border into Yiinnan, Szechwan, and Kansu. 


the obstacles unity presented this babel languages 

noticed that serious efforts overcome them are 

beginning and that there seems general disposition the 

part educators Canton and other southern centers work conjunc- 

those the northern and central provinces towards making 
Mandarin the franca China. 

is, however, the actual grouping the great nuclei population, 


relation the very inadequate means communication present existing, 
that constitutes the chief obstacle understanding and unity. Three 
these the Northern Plain, the Yangtze Delta, and the Cen- 
tral Basin—are now fairly close touch with one another. But the densely 
peopled Coastal Fringe still almost completely cut off from the life the 
The Canton Delta has its own distinctive set interests and vir- 
tually can only communicate with the Yangtze Valley the North sea. 
The Red Basin Szechwan, with population large that the British 
Isles, practically world itself, four weeks away—to express the separa- 

tion terms time—from the peoples the Yangtze Delta. 
small wonder that these great centers, remote from one another, 
should display separatist tendencies whenever the central authority ex- 
ercised from Peking weakened and that regional differences economic 
interest and outlook should take political form. But where there is, 
China, underlying cultural unity, differences due topographical isola- 
tion can reduced and finally overcome systematic policy designed 
remove lessen the isolation. improved system inland communica- 
tion prerequisite Chinese consolidation. particular the completion 
the great Wuchang-Canton Railway, which would put the Canton Delta 
into direct continuation with Wu-Han and the Central Basin, urgent 
necessity. would almost inevitably lead quickly much closer in- 
dustrial relationship, through Canton’s need Pingsiang (Hunan) coal, 
and the establishment intimate commercial nexus would greatly reduce 


the chances any permanent political separation. Similarly the building 
the long-projected Szechwan railway from Wu-Han would tend bring 

the great western province into the full stream Chinese life. 
the task consolidating China, the Middle Yangtze Valley, and par- 
ticularly the Central Basin, seems marked out nature the link and 
mediator between the great centers the north, west, east, and southeast. 
Probably other country the world has such wonderful nodal region 
China possesses the Central Basin which Wu-Han the heart. Here 
the greatest north-south trunk line (Peking-Hankow-Wuchang-Canton) 
will intersect the incomparable west-east waterway the Yangtze the 


head navigation for ocean-going vessels. The great corridor valley routes 


the south the Siang and the Kan, from the southwest the Yuen, 
the northwest the Han converge upon it. the point contact 


Szechwan with the rest China, and the significance this must soon 
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immensely enhanced. Moreover, this great nodal geographica 
nearly the geometrical center also. 

Geographical considerations would certainly suggest that this 
the Yangtze below the Gorges ought contain the organizing cay 
modern China. Yuan, Ming, and early Manchu times the 
ness Peking serve this evident enough, and nothing need 
added here the significance its site the northern apex the 
relation the bordering grasslands. The law inertia will 
militate against change, and any proposal transfer the capital 
Yangtze certain arouse the strongest opposition. Apart from 
interests, there the sense historical continuity which the whok 
mosphere and setting Peking make powerful appeal. Moreover, Pek 
has been deliberately made the chief railway center China, 
economic significance being given its site the development 
pastoral northwest through the construction the 
Yuen line. Again, Peking undeniably the intellectual capital mode: 

China, and most the important new movements the realm Chines 
thought have their center there. 

These are strong forces and may well prove too powerful 
But the creators united China make their minds that one 
biggest factors union national capital effective communicati 
possible alike with the Northern Plain, the great western province 
Szechwan, and the commercial communities the Yangtze and 
Deltas, they are most likely find the Yangtze below the Gorges 
either Wu-Han Nanking, city with space relations not great 
inferior those Hankow and with historic traditions hardly less appe: 
ing, and more distinctively Chinese than those Peking. 
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Geological Survey 


With separate maps, facing 


American today has entire ignorance frontier life. 

become sheltered people whom pioneering but tradition 
whom only its dramatic side makes strong appeal. longer 
incident future home-making. forget that only halt 
century ago the great copper and iron fields Michigan were the wilder- 
ness the where the Indians still formed not insignificant 
the population; the prospector still traveled bark canoe and made 
between watercourses; and remote settlements received winter 
dog teams. The pioneers who first opened the great granary 
Northwest had vision lacking their grandchildren, who nevertheless 
greatly profited that vision. Therefore, appraising the value 
\laska, will well for view the land terms not our own 
ence but that our ancestors who landed Plymouth took 

the great transcontinental trek. 
When Alaska came the United States nearly years ago, was 
lely advertised arctic waste valuable only for its furs, view that 

apparent support the history the fur company which had monop- 
lized the colony during the period Russian every industrial 
enterprise except fur hunting the company had lost out. Gold and coal 

had failed; export market had been found for fish; farming had 
duced only few potatoes; cattle raising had languished; even the ship- 

ice California was not commercial success. During the eighty 
vears Russian occupation the land had vielded furs the value $45,000,- 
but nothing else. The five hundred unhappy colonists had even 
supplied with food brought from central Siberia. 

the stir created the transfer had subsided Alaska was forgotten 
gain all save the fur trader. Not for twenty more was public 
nterest the territory again aroused. This time was over the scenic 
towering snow-clad ranges, magnificent glaciers, and superb 

the only public carriers were few primitive packets operated 
Juneau and Sitka. Now some ten thousand tourists make the trip each 
dozen safe and comfortable steamers. the new Government 
railroad the very heart Alaska can reached both comfortably and 
expeditiously. 
pioneer tourists who braved the discomforts early travel brought 
enthusiastic accounts the became the happy hunt- 
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ing ground for the writer seeking during summer vacat 


note the wonderful scenery, interview with who had 
near the steamer wharf for fully five vears, few commercial statist 


itheastern Alaska. Founded by Russians in 1832. (Photograph by G 


the task was done. was always possible intrigue the reader 
novel statement that Alaska not covered snow and ice! 
The mad Klondike stampede quarter century ago, when over 
thousand gold seekers traversed the margins Alaska, led another phas 
the heroic epoch Alaskan literature. majority the 
failed their quest; narratives emphasized terrible hardships, superhuma! 
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valorous actions. cannot spare the true tales endeavor 
which have marked the conquest our last frontier, but they 
accepted pictures exceptional conditions and not the 


al 
bul 


. 2—Timber on the fiorded coast line of Southeastern Alaska. (Photograph by C. W 


everyday life the average Alaskan. 

more recent years another type writers Alaska found favor with 
the public. These, by-product the bitter conservation controversy, 
depicted the Territory place untold riches, easily harvested, that 
were being seized predatory individuals and corporations. This type 
sensational writing, born ignorance and prejudice, was, fortunately, 
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ephemeral; but has had great influence molding public opi 
Alaskan affairs. 

Before the war the optimist held the stage, and innumerable offi 
private publications eloquently presented Alaska’s tremendous 
and emphasized its vast areas open settlement and 
the pessimist points out that little coal has been mined; that the oil 
are undeveloped; that the gold output decreasing; that the salm 
eries are depleted; that pulp manufactured; and that the populat 
declining. The post-war stagnation Alaskan industries 
denied, and the unthinking interpret this evidence the final 

the Alaska boom. 
including 
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territory including only 

amount coversa period 
vears, and this total 
000 represents the cost 
nent improvements, such 

telegraph lines and cables, lig! 

> 


houses, and other perman 
structures. Moreover, Alask 


3—Diagram showing the vale Alaskan products the Treasury more 
taxes the Territory has bor 


its fullshare. these permanent improvements and the original purc! 


price $7,200,000 are charged capital account, they should be, 


receipts are also credited, the actual Federal outlay for current expense 


$25,000,000, about two and half per cent the value the 
Alaskan exports minerals, fish, and furs. 

the general practice measure the value country 
growth population and commerce, because these are readily understo 
But they are inapplicable new land, the future which can 
visualized analysis the facts revealing its inherent 
the time that the public has derived most its knowledge Alaska 
the dilettante, Federal exploration has gone apace; ther 
been gathered enormous body facts relating her 
erals, fish, arable lands, forests, and other resources. the 
this paper give brief survey our present knowledge Alask 
resources. 
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industries have paid cash 


$20,000,000, not including taxes 
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(GEOGRAPHICAL PROVINCES 


shall first glance the physical circumstances the Territory. 
far the northwest from America, Alaska lies close Asia. Thus 
that the country was discovered and first settled white men 
via Siberia. was, indeed, the only part the western hemisphere ever 
ler Slavic control, and this for less than century. Russia relinquished 
her American colony because the administrative and defensive difficulties 
posed its isolation. The same factor has continued make itself felt. 
From Puget Sound journey five hundred miles the nearest Alas- 
kan settlement, while the most distant one three thousand miles away. 
Isolation, coupled with the fact 
that after the Civil War our na- 


settlement the trans-Missis- FUR 

sippi region, explains part the PRODUCTION 
sion. For nearly twenty vears 
there was civil government 

the guns the few army posts. 

other oversea possessions and 

some experience colonial prob- 

have been any governmental Fic. 4—Graph showing the value Alaskan fur pro- 


policy for Alaska. Nearly 
passed before Alaska was allowed any form local 
its affairs being administered from Washington, five thousand miles away. 
Besides isolation, great size factor taken 
eration. The dimensions the Territory are continental magnitude. 
basal fact must clearly comprehended him who would under- 
stand the country. traveler the Gulf coast Texas not generally 
regarded authority Montana, nor the opinion visitor the 
Atlantic seaboard sought the needs the west coast states. The wide 
range climatic conditions Alaska due partly latitudinal extent 
equal that between Mexico and Canada and partly the temperatures 


+} 


oceans that wash Alaskan shores—the Pacific, warm and without ice 


even winter; Bering Sea, cold and part frozen winter; and the Arctic, 
very cold and locked ice for most the year. But the greatest climatic 


influence the distribution and altitude the high ranges. result 


ott 


factors, mean annual temperature varies from 10° the 


40° the south, range greater than that found within the United 
ates proper. 
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\laska may roughly divided into three geographic provinces 
different character. Pacific region essentially one high 
diversified, however, great precipitation heavy, 
from 180 inches annually; but heavy snowfall mostly confined 

mountains. Winters are mild, summers cool. 

the mountainous belt the Central region, all compara 
low relief and with many broad lowlands. Its climate one short, 


summers and long, cold winters. Snowfall very light this region, and 


wa) 


total precipitation only from inches. This inland region 
about two hundred thousand square miles. 

The third province, which may rightly termed Polar Alaska, embrace 
about sixteen per cent the Territory. The Arctic Mountain System com 
pletely separates from the commercially far more important Centra 

egion. North these mountains the land low relief and does not differ 
essentially from the circumpolar tundra barren-ground region 


northern hemispheres. Its growing season less than days, and 
accounts for its pically stunted vegetation. 


Fur 
was the fur hunt that first drew Siberians overseas and for 
and half engaged all interest Alaska. The sea otter was the first 


the Russian hunters, whose ravages and those their American succes 
sors nearly exterminated this valuable fur-bearing 
some the species are still preserved and strict protection may 
igain develop into source furs. 

Extermination also threatened the fur seal but has been happily 
vented timely action. The first step taken, monopoliza- 
tion the seal islands leasing, did not prove strict enough, for the pe! 
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could slaughter seals indiscriminately the high seas. This prac- 
finally terminated (1911) treaty between the four interested 
Great Britain, Russia, Japan, and the United States. the same 

Government took over the sealing business under scientific super- 
When Alaska passed into our possession the Pribilof Islands were 

visited over three million seal. Pelagic sealing had 1911 
the herd less than one hundred and twenty-five thousand. 
ction has now increased six hundred thousand. The annual kill 
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about twenty-five thousand, and the annual increase the herd about 
hve per cent. 

Other Alaskan fur-bearing animals are also being protected far 
needed. region becomes settled the fur industry naturally decreases, 
but Alaska may indefinitely extended fur farming, which greatly 


on the increase. 


AGRICULTURE 


still difficult overcome the popular belief that the growing food 
crops limited solely latitude. The Alaskan traveler sees the snow-and- 
ice-covered mountain heights the Pacific seaboard; too apt ignore 
entirely the vigorous plant growth exhibited vegetation almost 
tropical density clothing the shore line and the lower three thousand feet 
the mountain slopes. Even the Russian days was proved that potatoes, 
cattle, and the hardier grains could raised Alaska. The fur traders 
who guided the destinies the colony left farming few ignorant peasants 

exiles and, ignoring this local source food, continued draw all pro- 
visions from Siberia. For many years after our occupation, followed 
the same policy importing food heavy cost. those days even res- 


ident Alaskans, chiefly gold miners, believed that the climate was too harsh 
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to permit ol producing food crops. The earlier reports of Dr. ¢ 
Georgeson, who has devoted quarter century Alaskan 
investigation, were favorite subject jest. 

Now all this has changed. Inland Alaska raises most its own pota 
and root crops, well oats and other grains. The farmers Fairb 
have ripened wheat for many years. During the war the scarcity 
led the grinding wheat feed mill, and this turn the buil 
small flour mill. Experience has definitely shown that tillage limited 
not climate but local consumption; for, until economic conditions 
Alaska have greatly changed, she cannot hope compete exp 
market. certain, however, that the time will come and the not dis- 
tant future, when pressure population this continent, long since 
Europe, will force utilization the less desirable farming fact, 
the probabilities are that some these northern lands will used 
much that the United States which requires heavy initial expenditures, 
such costly drainage systems. The question debatable; should have 
serious study. 

has been shown that the southern two-thirds the Territory, 
bounded the north the Arctic Circle, has different climate from that 
lying the north, which truly Polar region. worthy note that 
Finland the Arctic Circle forms approximately the northern limit 
general farming, though rye, barley, potatoes, and turnips are raised nort! 
this line. Recalling Alaska’s physical features, will noted that this 
southern two-thirds falls into (1) the southern rugged Pacific province 
(2) the Central region with its more subdued topography. The high 
Mountains have agricultural value; but the lower, including part 
the coast line and the larger-valleys, possess both tillage and pasture land 
The coastal belt proper has growing season 120 160 days and 
average summer temperature about 50° F., with superabundance 
rain. These conditions would already have promoted farming were not 
that much this area heavily forested, and the land general 
value for tree growing. the limits tree growing the westward 
the Alaskan Peninsula and adjacent islands, will shown, have 
grazing lands. 

The most desirable agricultural lands Alaska are the Central regior 
now made accessible the Government railroad. Here area 
hundred thousand square miles where the average summer temperatur 
50° 55° Incomplete records show that about half this area has 
growing season 105 days. These statements are very general, 
they not take account local variations induced topography, whi 
must determined more detailed climatic records. 
that the regional and seasonal distribution the small 
inches—exercises greater control farming than the temperatures 


Those not familiar with the rapid plant growth during the long sun 


days northern latitudes are reminded that this Central region 
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possible hours sunshine, which plays important part 
rapid maturing crops. 

Alaskan soils have been but little studied mapped, but the lands 
classed agricultural general have favorable soil. Many have der 
the possibility agriculture Central Alaska because below the thick 
grass and moss the ground perpetually frozen, and you 
not raise crops This frozen condition the subsoil 
from colder climate and has been preserved into the warmer climate 


present the non-conducting moss cover. Removal the surface 


moss and grass and cultivation cause permanent ground ice disappe 
sink level permitting the growth crops, Dall pointed out 
1870. The presence frozen subsoil indeed advantage furnishing 
moisture during exceptionally dry seasons. 

The best Alaska’s tillable lands are zone directly served 
Alaska Railroad. Within hundred miles this trunk line there are 
five million acres prospective agricultural land. How soon this will 
utilized depends the development other industries, chiefly mining, 
which will draw population consume the products the 
now there room for farmers this region, for the present scant popul 
tion not yet supplied with all the food that could drawn from 
sources. the other hand, the outlook for any export farm crops 
now promising. has been suggested that the canning vegetables 
small fruits might prove profitable industry, but this has not been proved 
expert investigation. Sugar beets can raised, but doubt! 
whether sugar industry can ever developed competition with that 
more southern latitudes. 

Every Alaskan explorer has exclaimed the luxuriant growth grass 
throughout much the Territory. Good meadows exist even north the 
Arctic Circle, but the best pasture lands are the Pacific 


the inland region the grazing season usually only about hundred days 
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though some winter pasturage has been found the driest portion 
Yukon basin. Under present demand, cattle raising the Central 
over eight months stall feeding generally necessary, will 
incidental mixed farming. 
uthwestern Alaska cattle and sheep may raised for the export 

hardly vet realized that there are about eight thousand square 
luxuriant grassland the Alaska Peninsula, Kodiak, 
islands, within fifty miles tidewater 


Yet this 


Which open naviga- 
land where the Russians raised 


1 
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tle hundred ago. favored localities there are perennial pas- 


ind feed for cattle and sheep probably found all for 
eight months the vear. 


The best method utilization not def- 
tely determined, and the problem winter feeding not yet solved. 


excessive summer rains are unfavorable for the curing hay. Forage 
root plants can raised, and winter feed will probably secured 
form ensilage. The occasional bad winter will also require building 
heavy expense timberless region. One advantage the 


hwestern pastures that the mosquito pest far less noxious than 
Central region. 


One has only recall our depleted stock ranges the 
Western States and consequent increase the price meat and leather 


that this part Alaska immediate national asset 


REINDEER PASTURE 


forty vears ago the Government imported some 1200 Siberian 
leer for the use Alaskan natives. 


har 
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The descendants these now 
over two hundred thousand, addition the large number that 
been slaughtered. Besides her cattle and sheep ranges, Alaska contains 

ent pasture lands support several million head reindeer. Much 


too remote available except the distant future. There 
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extensive pasture the Seward Peninsula where one company has 
forty thousand head, from which ships meat during the summer 
Some ten thousand square miles pasture found along the sout 
margin the Alaska Range that tributary the Government rail 
estimated that least fifty thousand square miles capable 
ing million reindeer are now sufficiently accessible permit 


utilization. 


TIMBER RESOURCES 


The commercial timber Alaska limited part its Pacific litt 
where the lower areas carry good forests, chiefly spruce and hemlock 
with some cedar. The best this timber the Tongass National Forest 
southeastern Alaska, and lesser degree the Chugach Nati 
Forest on Prince William Sound. According to official records, these tw 
reservations, roughly thirty-one thousand square miles, five per cent the 
area Alaska, contain about seventy million feet (board measure) 
chantable timber. Probably there are five ten thousand more squar 
miles containing merchantable timber the unreserved areas the 
province. 

Extensive use now made the coastal forests Alaskan industry 
The demands the war brought proof that Sitka spruce especially tough 
and has high value for certain special uses. There now small export 
this lumber. The Forest Service has estimated that the National Forests 
Alaska may possibly made yield annually two million cords pulp- 
wood timber which would give news print product equal one-third 
our present total annual production. the Service reported many years 
ago that these forests were overripe, the immediate utilization their an- 
nual crop would evidently the best interests Territory and nation 

inland forests cover some one hundred and fifty thousand 
miles but consist only stunted open growth. This timber, while locally 
used for fuel and construction purposes, has export 
nificant exception some birch conveniently located transportation 
which may soon exported for cabinetmaking. Even found tracts 
large enough permit use for pulp, these inland forests occur chiefly 
frozen ground where growth too slow justify such 
areas have been ravaged fires, and good deal timber has been cut 
for fuel. Much the latter destruction could have been avoided 
unwise policy had not prevented exploitation the superabundant 
The burnt-over tracts, though involving loss timber, have least 
mously increased the pasture lands. 


FISHERIES 


The Russians fed their distant colony extensively salmon and indeed 
had small export trade the salted product, which was increased 
American successors; but was not until 1878 that the first salmon can- 
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were built. The industry had phenomenal growth during the last 
culminating 1918, when response war demands 135 can- 


hipped salmon the value $50,000,000. The amount food 


from salmon the war equivalent that furnished an- 
three and half million head cattle, for the support which 


million acres natural pasture needed. For forty years salmon 


the mainstay the Alaskan fisheries and has indeed contributed 


Fi 5 almon cannery. Chignik, Alaska Peninsula. Photograph by Bureau of Fisher 


over nine-tenths the value the five hundred million dollars’ worth 
fish shipped from the Territory. 

Salmon streams are found along twenty-five hundred miles Alaska’s 
seaboard. Some spawning grounds the fish are hundreds miles the 
rivers, and case the larger streams like the Yukon, two thousand miles 
tidewater. Though hatched fresh water, the young salmon finds 
way the sea during the first year, where spends most its life cycle. 


When two five years old, according variety, which there are five, 


itreturns the parent stream and completes its cycle spawning. The 
the salmon stream preceded the assembling the fish huge 


ils near the shore line, and this time that they are abundant 


permit catch large numbers. The largest salmon runs occur 


two-year intervals separated two years much smaller 
During the off season there often not enough salmon caught 


ryiy 


the canneries; while during the good season they are frequently over- 
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abundant. Though these cycles are fairly well established, they int: 
uncertainty into the industrv. The wide variation the size 


catch has times led widespread belief that the Alaska salmon 
threatened with total extinction. true that under the old law 
mon run became greatly depleted some the Alaskan streams, 
species whole are sense approaching exhaustion. The 


investigations conducted the Bureau Fisheries show that ther 


ample salmon insure the perpetuation the commercial fisheries 
the restrictions the new law. 

The Alaska halibut fisheries have been overexploited, and there 
danger their exhaustion. many the halibut banks lie internat 
waters, they can properly conserved only international treaties 
Herring are very abundant the waters along the entire Pacific and 
Sea shore line the Territory. continuation the present large 
the herring catch confidently expected. The Alaskan cod fisheries 
too, permit large increase catch, spite the fact that they 
oldest the Alaskan fisheries. American fishermen visited the 
cod banks far back the Russian occupation: fact, they were one 
chief reasons for the purchase Alaska. There are also known 


other varieties food fish Alaska, but these have been little used 


was gold that first attracted men large numbers Alaska 
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vears has held them there. True that the records show more men 
fishing than gold mining; but many those employed the 
industry are brought from the outside for the canning season only 
permanent stake the territory, while the miner Alaska 


land. 
GOLD AND MINING 


history industry may written terms transportation. 
rst discovery gold Alaska revealed placers such richness that 
single-handed could win virgin gold from the gravel with equip- 
but pick and shov- 
During this stage 
mining had this 
with the 
that the nec- 

sary equipment and 

ovisions could sled- 
ded for 

hile the value the 

turn cargo could stand 

heaviest transporta- 

costs. But while 

worth $500,000 ton. And during the bonanza period placer mining 

the interior was profitable spite transportation difficulties. There 
been instances which the actual cost freight has exceeded $500 
ton; but the rich camps ton freight, consisting chiefly provi- 

ns, produced $500 $1000 worth gold. 

the other hand, wherever heavy equipment and fuel are needed for 
lacer mining, one ton freight may consumed for every $150 worth 
produced. Compare these figures with the cost other forms min- 

copper mining ton freight will produce, say, ten twelve tons 
ore, the total value which after has been carried some distant 
melter may not over $150. Still more striking the relation trans- 
portation coal mining. Besides the cost incoming freight, the product 

ist find its market possibly great distance, where will bring only 

Twenty-five years ago, the early days rich mining Nome, the 
average gold recovery was more than five dollars the cubic yard, while 
1922 was sixty cents. The same change has taken place nearly every- 
where Alaska. The average miner, digging with shovel, can put into 


sluice box about six cubic yards gravel day. the gold value 


cents the cubic yard, his daily earning will thus but three 
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dollars, and the venture will unprofitable. If, however, the excay 
done with the use steam-driven machine water power, 
workman may perform the work over two hundred, and placers 
profitably exploited that would worthless the pick-and-shovel 
Miners the earlier days could afford uneconomic their met 
and stake their success the discovery new bonanzas. Now the eng 
large placer plant watches his costs closely and determines 
careful prospecting the quantity gold the property. Placer 
such basis need have greater element chance than has 
another business enterprise. 

The future placer mining Alaska determined the amount 
the gold reserves and the cost of its extraction. There is abundant ey idence 
that there more alluvial gold Alaska than the amount thus far produced 
which has value over This estimate includes only 
having high enough gold content permit successful exploitation 
methods now use, allowance being made for the possible discovery 
new auriferous districts. does, however, include deposits which 
least wagon roads must built before profitable mining can carried 
There doubt that there are Alaska large reserves auriferous gravels 
which will eventually mined the world continues use gold stand 
ard exchange. 

The future cost mining will determined general economic con- 
ditions, too large problem discussed here. There has already been 
local reduction cost railroad and highway building, for which 
alone larger output gold expected. probable that the 
output has now reached its minimum; and general economic conditions 
improve and approach the pre-war status, there will undoubtedly mark- 
increase. one can foresee when the change may take place, but 
probably not before five years. When does come, can count 
least generation prosperous mining the basis the estimated 
reserves. This mining, however, will not restore the pre-war prosperity 
brought about bonanza exploitation. 

All placer gold has been derived from the erosion auriferous veins 
bed rock, and its wide distribution Alaska augurs well for the discovery 
auriferous lodes many districts. Indeed, gold-bearing quartz veins 
have been found every one these districts. Moreover, this expectation 
finds ample support what known the geology the Territory. 
cause the greater outlay lode mining can only successfully don 
regions accessible water rail transportation. all the gold taken 
from Alaskan lodes, over ninety-seven per cent has come from mines 
located close tidewater. has been shown experience that 
lodes tidewater Alaska can mined cheaply anywhere. Thus, 
appears that the future hard-rock gold mining Alaska limited 


the cost transportation and the ecomomic conditions that 
industry throughout the world. 
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Alaskan copper mining, too, its Copper ore widely dis 
tributed, and there are many deposits economically rich 
mines and accessible prospects may said that there are about one 
dred localities where there are copper bodies that promise 
mercial size. These not include localities now too remote permit 
development. All the 518,000 tons copper thus far produced 
Territory has come from localities served railroads steamers. 

Most the tin produced North America has come from Alaska. Ther 
are also numerous other metals—platinum, silver, tungsten, antimony 


chromite,and lead—of 


Alaska 
These, with her marble, gyp- 
sum, and sulphur, form 
resources the Territory 
tant the nation than any 
the minerals listed above, 
deposits and quite probably 
very large reserves. 


1920. Figures for 1921, 1922, and 1923 are respectively: imports power, Alaska compares 
very favorably with other 
parts the world equal 
area, for contains large reserves mineral fuels and potential water 
power. 

Coal, both bituminous and anthracite, higher fuel value than any other 
the Pacific slope, occurs the Matanuska and Bering River 


first these fields tributary the Government railroad, while the second 


can easily made accessible tidewater railroad construction. 
are other high-grade coals accessible parts the Territory. The 
great bulk Alaska’s fuel consists subbituminous and lignitic coal, and 
this very widely distributed. Though only about thirty-five per cent 


Alaska has been geologically surveyed, there are indications that 


country contains least thirty billion tons coal, half which 
easily made available. 

unknown part the high-grade coals the Matanuska and Bering 
River fields occurs beds folded and broken that they cannot 
present market conditions economicaily mined. The utilization this 


deformed fuel must await demand for such high-grade coal the 


when its market value can meet the high recovery costs. 
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The verv abundant subbituminous coals the Matanuska 
deformed than the high-grade coal and therefore cheaper extract, 
now, thanks the railroad, being profitably mined. These are being 
keted for local use and are rapidly replacing imported coals which are 
about the same fuel value. 

There are five prospective oil fields the Pacific seaboard 
these the geologic structures and the presence oil seepages encour: 
the hope finding pools. 
dition tothese, twolarge seepages 


TOTAL WHITE AND NATIVE have been found near Point 
POPULATION ALASKA 
1870-1920 


row, the extreme northern point 
the Territory. There good 
reason believe that 
may eventually important 
source power Alaska. 
Alaskan water powers have 
vet been but little utilized. 
use water under head for 
placer mining widespread 
the Territory, and there 
few large water-power develop- 
ments the coast, chiefly 
stalled for mining plants. Others 
are under consideration for pulp- 
wood projects, while the use 
small power plants canneries 
and towns very common. 


There urgent need for 
water-power surveys Alaska 
Pacific Mountain region posses- 
ses large potential water powers, though many these are isolated 
they figure only ultimate sources power, some the vast 
helds the Territ« 


UTILIZATION RESOURCES 


none our possessions has Government policy affected indust: 
development Alaska. This policy has varied from utter neglect 
paternal system control more highly developed than any other part 
the United during the first twenty neglect, there wer 
indications Government supervision Alaskan resources. This 
trated the attitude toward the seal herds the Pribilof Islands, 
value was re¢ ognized even the time the transfer. early the 
ties projects were launched for the utilization valuable timber tracts 
southern Alaska. These were ignored, although there was then 
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nservation involved. Indeed, for thirty vears use timber was 
except mining claim, and its export was prohibited until after the 

was not until 1884 that the mining gold and other metals was le- 
ed. This did not discourage the gold prospector with his 
coal mining, which requires large investment, more sensitive. Plans 
develop Alaskan coal the early seventies came naught because 


tchikan in 1905. 


of Ke 


the failure give them any legal status. Coal-land laws were extended 
the Territory 1900, but proved inoperative because they applied only 
subdivided lands, and provision was made for surveys. relief act 
was passed the next year but limited the granting patents tracts 
only 160 acres, too small justify the opening mine. 
all Alaskan coal lands were withdrawn from entry and un- 
til the coal leasing laws 1914. Thus they were only thrown open 
development the outbreak the war, time when was difficult 

capital for new projects. unsuccessful attempt made the 
Navy find Alaskan coal available for its own use further discouraged the 


ojects. has been pointed out, however, there much bituminous coal 


can cheaply mined now, and the present limit mining solely 
markets. 


1901 petroleum attracted the first drillers, but this small oil boom soon 


llapsed because the greater attraction the more accessible California 


Fic. 25—A settlement on the fiorded coast line View Ei: EEE (Photograph by Sidney hae 
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field. Alaskan oil lands were withdrawn from entry 


order and are still all Government ownership except for single 
claim, which patent has been granted, and here some oil has been 
duced. 1920 law was passed, since when drilling has 
been revived, 

During the time that her mineral fuels were barred even for local 
the Territory dey nded on wood and imported coal and petroleum. | 
amounted about one million tons coal, nearly five million 
petroleum brought from distant fields, and upward three hundred 
sand cords wood. fair estimate that there could have been 
ing some $20,000,000 the local mineral fuels could have been 
upon. may remarked parenthetically that this sum would 
pay over forty per cent the cost the Government 
cheap fuel also greatly handicapped all industrial development includ 
the private railroad projects. The Copper River railroad was the only 
that survived, and this because its immediate objective was 
body copper ore. 

Alaska was upied for whole generation before settler could 
any title lands for farming for business purposes. Colonizing projects 
were discussed long before 1898 when the right homestead was first ex- 
tended Alaska. The present public land laws, though liberal enough for 
homesteads and for acquisition business sites, have marked tendency 
retain ownership all other lands the Federal Government. result 
there Territorial land tax, for outside incorporated towns there 
little but Federal land. Indeed, over ninety-nine per cent the area 
Alaska still Government ownership. Federal and Territorial taxes 
chiefly levied the fishing industry and licenses large and small 
business enterprises. 


COMPARISON RESOURCES 


The future Alaska cannot evaluated solely comparison her 
resources with those the more favored and more accessible parts 
country. frequently asked Alaska when have mucl 
closer hand the climate California, the great wheat fields the North- 
west, the timber Oregon, the iron and copper Michigan, and the coal 
Such question ignores the industrial changes which 
will forced the nation increased population. Older parts the 
world have long since been driven use natural resources far inferior 
those which our nation has long enjoyed. 

the future Alaska. The Finlanders are sturdy, progressive, cultured 
people, who have developed their high civilization under the most 
climatic conditions and land but scantily endowed with natural wealth. 
Much their crops are grown land which Alaska would not now 
classed having agricultural value. industry, thrift, and 
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COMPARISON 


RESOURCI 


vated land, sq. miles 
population 


| produc tion, cereals, 


er root crops, tons 


leer pasture, sq. miles 
\ 

rea woodland, sq. 

\reas good timber, sq. mil 

er gold reserves 

Lode gold reserves 

( per reserves 

] reserves 

Plat tin, chromite, 

mercury, sulphur 

Sour sot power! 

area coal lands, sq. 

Probable petroleum reserves 


water 
lot | developed 
rse power 


water 


export fish, 1913, tons 


Communications 
Railroads, miles 
Wagon roads, miles 
Inland miles 


Population 


Per square mile 


es 


power, horse 


VALUE 


have made themselves prosperous nation. 


RESOURCES 


586,400 


grazing lands, 


| production, potatoes ane 


94,000 

1,000 

tons 140 
1,200 


150,000 


les 190,000 


35,000 


S200 ,000 


Very 
Very 
large 


posits 


argee ce posits 


es 2,000 + 


Large 


2,800,000 


power 


50,000 


135,500 


705 
1,030 
6,000 


54,590 
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ASKA 


the Finlanders have overcome their adverse physical conditions 


The resources Alaska, 


known, Finland, and Sweden are compared Table 


ALASKA, AND SWEDEN 


FINLAND 


9,500 24,300 
6 19,300 
Tgos 770,000 IQTO) 23,389,000 
1905 $46,000) 50,238,000 
S OO 10 
79,000 S2 000 
None None 
Very smal None 
Very sma Small 


3,600,000 tons $42,000,000 tons 


None None 
None Little 
None 309 
None None 


1, 500,006 500,000 


165,000 1,100,000 


10,006 50,000 


T 7,000 

27,240 39,390 

3,240 goo 

3,330,000 5,555,000 
2 


Alaska has every advantage over Finland and Sweden both food re- 


sources, measured areas arable and pasture lands and fisheries, and 


potential energy, measured water power and mineral fuel. 


Her metallic 


resources, with the exception iron, which has not been sought for, are 


known far greater than those the other two countries. 


race and better than that Finland and much Sweden. 


Three quar- 


ters Alaska has climate entirely favorable occupation the white 


the basis 


comparison with Finland may look forward the time when Alaska 


Wil | eventually support a population of ten million people. 
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The nation has undertaken the task making available the 
the resources land capable supporting large population. 
best be accomplished by placing no restrictions on the pioneer othe 
those demanded the public interest and putting his service 
information obtainable scientific investigation. 

Under present conditions her industries Alaska cannot, indeed 
nomically absorb any large population. The immediate need is to al 
capital which will make her latent wealth available and thus give 
ment labor and market the farmer. should observed that 
most new lands, Alaskan financial ventures incur element risk 
will deter capital unless there also probability large profits. 
settler nor investor will distant land except with the 
bettering his financial condition. Some settlers will Alaska 
land hunger, for all our history the acquisition free lands has bee: 
compelling force the settling new country. yet, however, 


pressure population enforce the occupation this, our last frontier 


THE TRANS-SAHARAN RAILWAY 


University Algiers 


perhaps little difficult for the American public understand the 
nce western Europe the Trans-Saharan railway. different 
relations between the desert and the mass civilized white human- 
opposite sides the Atlantic. America the desert runs from north 
ith: the south the Mediterranean runs from east Every- 
knows the fact, but has certain consequences that are apt escape 
eneral attention. Its effect seen such trivial matters certain items 
American menu: such tropical products the grapefruit, banana, 
peanut. course this may attributed the American spirit enter- 
prise. But certainly that enterprise has nothing with the distribution 
the catfish which found the Mississippi River and far north 
the Great Lakes. This tropical species unknown western Europe and 
the Mediterranean Basin whole, with the exception the Nile, 
exception confirming the rule, for the Nile derives its waters from the tropics. 
Otherwise must far Central Africa find this fish, which 
has common name with us, being merely the Clarias lazera the 
ichthvologists. 
instance, unimportant itself, illustrates the interpenetration 
climates which the rule America and which has other consequences 
far from trivial. 
Cotton and sugar cane flourish the Southern states, crops that Euro- 
pean would indubitably consider tropical. Yet one would not call the 
Carolinas, Georgia, even Florida tropical. The fact that America 
hardly knows exactly where draw the line between climates clearly 
defined the Old World. 
contrast not peculiar the Atlantic borderlands, 
obtains between all eastern and western coasts the continents. China, 
eastern Africa, and eastern Australia likewise the precise boundary 
between tropical and temperate climates cannot defined. the western 
coasts America, Africa, Australia, and these coasts only, find 
desert the point where the tropic reaches the coast. This desert, like 
water-tight compartment, sharply separates equatorial and temperate. 
approach problem that cannot discussed here—the law distribu- 
the world deserts. But, whatever may the general causes, the 
resultant fact certain. America the climatic zones interpenetrate. 
Blizzards occasion carry their chilling influence southward even 
The summers New York have days almost tropical. The 
consequences are important. Think the place held cotton 
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TRANS-SAHARAN RAILWAY 


onal life of America. And Lo the tropical cultivations of the | nited 
came the tropical cultivator, the negro, immigrant like the white 
now enrooted, autochthonous, he. History has played 
here course, but geography too and more The social attitudes 
Frenchman and the American towards the negro race are quite 
roots collective sentiment are naturally multiple, and the 
tion complex: but one the roots certainly the 
ude France the nearest country where the negro race can thrive 
kilometers south Marseilles and 2000 kilometers south Algeria 
even Algeria, inconceivable that field sugar cane. The 
tion has ethnic importance: the negro France and always will 
curiositv. need here for the white race develop the defensive 

the base all this the Sahara. And these considerations may per- 
mit the American reader imagine certain perspectives which the Trans- 
Saharan railway would open western Europe. America transconti- 
nental lines unite New York and California—two states the Union. 
the Trans-Saharan would unite Paris, Berlin, and Rome with the 


ct 


juatorial forest, surpeopled countries with underpeopled countries, manu- 


facturing regions with sources raw materials. 


THE EXPLORATION 


For the Trans-Saharan railway conceived practical idea the 
country had opened exploration, that the last quar- 
ter century the task has been accomplished progressively, silently, 
inadvertently were. The workers have been three companies me- 
harists only the superior officers which were French, perhaps twenty 
Europeans company. would exaggeration describe their con- 
quests work war, they are rather work 

The initiator and guiding genius was Colonel, later General, Laperrine, 
beside whose name must place that the devoted monk Fou- 
cauld. The task has been finished the central part the French Sahara 
the south Algeria, the Sahara Ahaggar, and the This the 
Sahara now open the writer, the traveler, and also methodical 

cientific exploration. But great work pacification remains ac- 
complished the west, that part the Sahara which the general name 
Mauritania can given. 

Recently public attention has been directed the mission, 
which has achieved junction between Algeria and the Sudan across Mauri- 
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Gautier: La conquéte du Sahara, Paris, 1910 
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The farthest outpost the direction Mauritania Beni-A 
little palm plantation the Wad Saura. should understood 
the Saura the dry bed Quaternary wadi, deeply cut and clearly 
but fossil river. true that the head branches the system lie 
High Atlas Morocco and that two three times least 
coming down flood pass under the windows the post 
this annual flood insufficient support any cultivation. The 
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ence the palm plantation dependent upon important spring. 
the border the unknown, the point departure for 
meharists Beni-Abbés who are carrying out the pacification the 
the Sudanese side the counterpart found the nort 
Atar, the seat company Sudanese meharists. 

Both companies are ceaselessly engaged the business ing 
exploration, and both belongs much credit; especially those 
who have work with inferior material. The native meharists 
are white Saharians—Berbers and more particularly Arabs. 
Atar are negroes. The negro ill adapted the life the 


perspires greatly and needs drink much, grave handicap 


*Cay \ ras: Mission transs I Alger-Dakar (1 1921 La Géogra e, \ 
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water must often rationed. Moreover, foot soldier and 

taught ride the camel. 

white meharists have been nomads from father son for 

brought camelback and know other horizons than those 

desert. All the faculties these men, well endowed intellectually, 

een consecrated the interpretation the least phenomena the 
skill their craft proverbial. this marvelous human 


material belongs the credit the great success quietly achieved 
policy the Sahara the last quarter-century: the officers belongs the 


credit taming and utilizing these semi-savages; and that small merit 


Between Beni-Abbés and Atar the crow flies are thousand kilometers 


desert without single human settlement and without the possibility 

reating one. There are some native wells, few number and with limited 

water supply, the locating which has been the work the meharists. 
\ll the names the maps pertain these wells. They are utilized the 
caravans going from Morocco Timbuktu and also marauding bands. 
obstacle communications but not the worst. the most 


recent one will find dotted line running straight between Rio Oro 


Nord Bur I 


The market place at Tu rt the center the mouth of an artesian well. Tu rt is the ter hat: 
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and the Adrar cutting slantwise across western Morocco. 

line, corresponding way with the terrain, constitutes terrible obs 
barrier tape. the frontier between the two 

French administrations, Algeria and the Sudan, 


more pre 
French West Africa. The meharists Beni-Abbés 


under their 
Captain have, however, been authorized make connection 
those the Sudanese meharists under Commandant 
been triumph over administrative reluctance even more than 
desert. This first fraternization augurs well for the future. 

Two sheets the international millionth map recently published 
the Service Géographique French West Africa, Tidjika (1923) and 
bouctoo (1924), show that have data for sufficiently clear pictur 
the Sudanese Sahara. excellent sketch the geological structure 
physiography ot Mauritania the late René Chudeau, geologist to Fre 
West Africa, has given idea the results being achieved the 
Atar. 

The work done from Beni-Abbés has been summarized Capt 
Exploration being continued and its results refined. 


Ressot, successor Captain Augiéras, has hand interesting geolog 


study based new journeys which probably will published Algiers 
the Service the Territories the South. 

can safely say that the western Sahara can visualized whok 
and its entirety save for the coast zone the Spanish territory, Rio 
Oro, where interesting problems still await approach. Structure 
old peneplain veneered over vast stretches with later deposits, red sand- 
stone Silurian and Devonian age, fine, hard Carboniferous limestones 
and other red sandstones and limestones, much more recent, Cretaceous 
and Eocene. All these deposits, including the Silurian sandstone, are practi- 
cally horizontal very gently undulating. The relief also simple. 
most the center the region rises great dome igneous rocks, 
granitic, height 600 700 meters, the plateau Eglab. All around 
aureole great dunes, the ergs the Arabs, the erg Iguidi and the 
erg Ech-Chech enveloping the plateau with long tentacle-like arms. 
region dissected river beds radiating from the Eglab descending 
from the Atlas, rivers the Quaternary period. Today dead, 
their bodies still play important They concentrate and carry off 
the water the rare storms towards privileged spots where wells are found 
Thus may explained the two curious clusters wells the erg Iguidi, 
Wahila the west and Menakeb the regions they are, 
fields perpetual warfare between meharist police and marauding nomad 

These features are nowise peculiar; they are duplicated the central 
Sahara, which the western region only prolongation. Yet the tim 


René Chudeau: Contribution a la carte de Mauritanie, Renseign. ¢ , Sut i l'Afrique Fra 
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when the western region will completely pacified the central 
distant. The essential difference between the regions lies the 
factor. 

The scant humanity which the desert capable supporting 
concentrated the fringes, the southern slopes the Moroccan 
and the ocean border. The Atlas with its 4000 meters 
magnificent storehouse water, even the grilled face turns 
the desert. Its waters support two luxuriant palm plantations, 
and Draa. the coast, moisture from the Atlantic the shape mists 
and dew makes itself felt for certain distance inland. The 
creates support powerful nomad tribes, that Reguibat for 
Certainly there connection with the Seguiet-el-Hamra, which 
important part the history Maghrab towards the fifteenth cent 
Unfortunately the Seguiet-el-Hamra belongs the Rio Oro, that 
Spanish and Draa pertain the Sultanate Mor 
The meharists Beni-Abbés and Atar have right penetrate thes 
territories, which, escaping their vigilance, have naturally 
haunts the raiders. 


Economic 


This explains part why the central and not the western Sahara has 
been the chosen region for the Trans-Saharan projects. There another 
and better reason. The routes through the central Sahara lead direct 
the heart Africa, and the heart Africa that one wishes unit 
with Europe. this order ideas the great event, has been 
ally interpreted both France and abroad, the Trans-Saharan railway 
project adopted the Conseil Supérieur Défense Nationale Jun 
11, 1923. The project the building railway normal gauge along 
route already determined between the Algerian port Oran and the bend 
the The most powerful the French railway companies, the 


Paris-Lyons-Mediterranean, approached the government, has accepted 


the responsibility construction and has already sent out reconnaissance 
party make preliminary 

This materialization government project has been surprise for the 
French public whole, though the question has been long agitated and 
ardently advocated many thoughtful individuals. Let look over 
events that have thus suddenly brought maturity. think the most 
important, usual, are economic order. 

First note the simple fact that cotton current market price Ale» 
dria £40, French money 2800 ton. and wester! 


Europe not produce 1000 tons cotton while the textile industry 


absorbs 2,500,000 tons . Of this quantity 1,500,000 tons comes [rol 
Details of the off lpr t are contained in L’Afrique Francaise, Vol. 33, 1923, pp. 467-47 
ifr we Fray \ 129 
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the United The question arises whether the United 
will continue indefinitely provision the European mills. 
the cotton crisis provoked the recent shortages the American 
crop. fact that post-war production shows serious decline 
000,000 According the U.S. Department 
book for 1922, the loss due the boll weevil 1920 was per 
1921, per cent the normal crop. But there another 
faced the long run. The boll weevil will not kill American 
but the enormous development the cotton industry the 
stantly tends diminish the exports raw cotton, and day will 
when the American mills will consume the entire production. Ther 
nothing chimerical the prospect. 

England paying more and more attention the cultivation 
her colonies. France does not feel the menace keenly for she has 
Manchester her soil. Yet she imports average 250,000 300,00 
tons raw cotton year, and her mills turn nearly 9,000,000 
Supposing the need should arise, where could she raise the required 
her own Indisputably the answer the French 

Now the French Sudan the cotton belt par excellence the great 
the Niger above Timbuktu. There vast region between Jenné 
Timbuktu, easily recognized the map the network swamps 
lakes that cover it. This the flood zone the upper Niger inundated 
annually waters from the distant highlands the Futa-Jallon. 
and irrigation canal would extend the irrigable surface upstream 
Bamako, thus giving strip 650 kilometers long and broad 
adapted cotton cultivation its soil and climate. For this has 
described potential Egypt, and now Nigerian committee attempting 
bring about realization the potentiality. important step has 
recently been taken—the preparation official mission the 
precise and detailed irrigation scheme for the The scheme has 
actively criticized. shall not into the merits the question: 
suffice note the fact and the stir has caused France and its clos 
connection with the Trans-Saharan project. 

The future cotton cultivation the Sudan naturally connected wit! 
development ways communication. The map, Figure shows 
state railway progress the western half Africa between the Mediter- 
ranean and the Gulf Guinea. Its most striking feature the great num- 
ber short lines between Senegal and the Cameroons, the English and 
French well the old German colonies. They set out from the coast 
and proceed short distance into the interior. seaboard coloniza 


* Mission Bélime (1919-1920): Les irrigations du Niger: Etudes et 


projets: Résumé, Gouvernr 
éral de lA. O. F., Paris, 1921, p. 33 
H. M. Strong: Distribution of Agricultural Exports from the United States, Suppl. to Commer 
Jan. 28, 19024 (Trade Information Bull. No. 177). 
Mission Bélime (1919-1020): Les irrigations du Niger: Etudes et r ts: Résumé, G 
Gé al de 1'A. O. F. Paris, 1921 
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: ’ E. Bélime: Les irrigations du Niger: Discussions et controverses, Comité du Niger, Paris, 1922. 
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coast regions are naturally being developed first, slight progress 
But French West Africa has long 


been made the interior. 
idering the establishment communications with the bend 


At first a mixed system Was proposed ; it was planned to utilize 


ible rivers, the Senegal and Niger, joining their navigable stretches 


railway from Konakri Kurussa puts the coast into communi- 


tion with the upper Niger. Along the route from Dakar Kulikoro the 


section across the watershed between the Senegal and the 
Niger has been built twenty years. Unfortunately, these two rivers are 
lly navigable only the wet season, six months the incon- 


ence, serious handicap all kinds transportation, prohibitive 
cotton, which picked the dry season. 

has shown that the French Sudan will best served rail, 
view towards which the government French West Africa appears 
ne. The Kayes-Kulikoro section has been connected rail (1217 km. 
the port Dakar, the line—begun recently August 
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been opened traffic February 1924. too early yet 
results, but they must surely considerable. 


planned extend the railway net the French Sudan with 


the middle the Niger bend center. the point the 
nearest Wagadugu, that Grand Bassam, the railway has already pen 


inland far the neighborhood Kong. Furthermore, Wagad 


the terminus selected the official project for the 


project has encountered certain amount opposition France 


administration, each colony, has its particular scheme. 


Africa sav, our network about Wagadugu and 


our port Grand Bassam, and can the rest: care 
the 


The great objection the Trans-Saharan obvious. From 


Tosave, the point where the railway will cross the Niger, the dist 


2555 kilometers. It may be reduced by 300 kilometers. Even so t 


remains 2500 kilometers—a considerable distance for the transport 
cotton. true that Grand Bassam far from the French mills, 
Oran, the Trans-Saharan port, only 800 kilometers from 


The Trans-Saharan engineers have calculated that considerable 


the bend the Niger would interested sending its cotton 


believe that they are right. 


But there another consideration which seems have 


ing weight—the character the population. this subject 


more eloquent than dissertation. 


old Bag the borders Lake Chad was recounting his 

Not sil were raided our neighbors, matter 
who res were killed frightfully mutilated. The rest were carried 
captivity, rope round the neck, least half the way. When 
coming storm would hastily take the hills and cross them seek refuge the 
the other often were pressed too close; then were like hunted anit 
lost our heads, precipitating ourselves regardlessly over bush and rock. The fear 
women would tear off their jewelry, casting behind the hope arresting 
for few minutes. And farther along, the ravine down there, quicken the 


would, alas, throw the little children who encumbered the 


was the same miserable story whether the banks the 


and the Niger the Chad and whether the persecutors were Ral 


have succeeded one another the past history the Sudan. this sta 


perpetual warfare, which the slave trade was only the external symp- 
tom and issue, the French conquest put end. The Sudanese people 


readily adapted themselves state peace; but the French con 


has only just been accomplished, and the effect centuries massacre 
not eliminated instant. calculated that the population 


French Sudan the average does not exceed three the square kilomet 


and this sparse population very backward economic 


L’ Afrique Frar 33, 1023, Pp. 333 
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Sudanese still spade cultivator: does not use the plow. For 
fifteen serious attempts have been made interest him 
cultivation. The effort has been practically wasted. The Sudanese 
millet and such green vegetables are necessary satisfy his imme- 
personal needs. Beyond that will not go. The question labor 
elopment can only carried out the use agricultural 
\merica, and this needs European initiative and capital. How can 
attracted? Will colonists from France thither sufficient 
making the long journey via Grand Bassam Dakar and thence 
bend the Would they not tempted prises nearer 
Colonists from Algeria would appear more They hastened 
Morocco soon was opened them. They would the Niger. 

they would not alone but would take with them native laborers 
foremen. Since the war there have been 100,000 Kabyles France, 
they would just readily south north. They would find the 
Niger country already inhabited men their race and language, the 
Berbers. Without the help Algeria doubt would possible 
develop the aid would made certain the Trans-Saha- 


icll 


THe 


the economic side the question, the fundamental though not 


most obvious aspect. the Conseil Supérieur Défense Nation- 
ale that made the decision June 11, 1923. Assuredly sees the Trans- 
Saharan the means accomplishing the rapid and safe conduct 
army Algeria and France. Therein betrayed the manifestation 
national inquietude, apprehension danger, resolution face 
all means. One cannot reside post-war France without hearing the 
formidable noise arms beyond the frontier. Yet this decision the 
government construct the Trans-Saharan has been surprise for public, 
even for military, opinion. The public uncertain that the financial burden 
imposed the most urgent. Technical opinion not agreed 
the military value the measure. 

impossible review shortly these debatable matters. But few 
facts bearing the point may indicated. The decision taken pledges 
only the government that took it. The Chambers have yet consulted. 
The project has been submitted the Chamber Deputies; but when 
will presented not known nor the manner which will received. 
The Paris-Lyons-Mediterranean Railway, while accepting construction 
the line has stipulated for delay two years after the vote the Chambers 
lor study the project the spot. And, finally, after the vote the 
Chambers and definite acceptance the contract the railway there will 
the construction the line. one imagines will take less than fifteen 


Probably more time will required. Under the most favorable 


These oases, 


limestone plz 


above) 


at expense, are insignificant points in the immense 


1d Guerrara (below), which with Ghardaia constitute the Mzab 


extent of absolutely det 
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THE 


RAILWAY 


then, will twenty before the first locomotive 
the Sahara—almost quarter century. That long time, 
ally these days when things happen quickly. 


OTHER TRANS-SAHARAN PROJECTS 


addition the official plans, many private projects Trans-Saharan 
have been put forward. Between Biskra and Tuggurt railway 


2 


> 


entirely the desert, serving the region Wad Rhir where are grown the 
famous Deglat-Nur dates. This line, which full working order, covers 
its expenses well and without doubt will extended Wargla; but 
doubtful could pushed much farther. 

The Berthelot project engaged serious attention 1912. Instead 
connecting with the Niger, this route, which has been called the Trans- 
African line, would Lake Chad and thence joined with the 
British Cape-to-Cairo line. 


THe ATTACK AUTOMOBILE 


is, important results for Saharan communications have already 
been achieved mechanical traction: the Sahara has been attacked 
airplane and automobile. The former had its moment favor immedi- 


ately after the war. Crossings the Sahara airplane were numerous: 


Fic. 15—A closer view of Guerrara. 
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unfortunately they terminated catastrophe. last crossing cost 
life General Laperrine, who throughout his career had rendered 
signal services France the Sahara. The airplane which carried 
was wrecked remote corner, far from water and any form 


was found dead after long search. The Sahara, fact, not 
for great aerial flights, more sensational than useful. present the 


most valuable auxiliary aid the topographers. 

The automobile the form transportation that has had the 
success the Sahara. The transformation locomotion that seen 
the way effecting had its beginnings the war. Until 1914 the 
was without rival all the desert the evacuation Tri 
tania the Italian garrisons the natives, and especially the Senussi, mor 
less the instigation the Turks, invaded the French Sahara 
one hand, the Egyptian Sahara the other. side issue the World 
War, the desert campaigns attracted little attention the outside 
though creating trouble enough for the local authorities. was then 
the automobile made its appearance the desert. The war had moment 
rily suspended financial considerations: one spent prodigally without 
ing the cost. This particular piece prodigality has strewn certain 
routes with the wrecks automobile tires. Today, for instance, all 
the route between Wargla and Salah, they may seen, looking like 
strange desert vegetation. This new facies the Saharan 
even been nicknamed in the Franco-Arabic argot: one hears of the | 
Michelin, the oasis Michelin—after the great French firm tire manuf 
turers, course. 

The period prodigal expenditure has passed, but the new method 
traction has established itself. The automobile longer belongs 
the military and administrative authorities but private individuals 
and companies. With Tuggurt center regular services have been estab- 
lished, making the circuit several times week between the Algerian and 
Tunisian Ghardaia, Berrian, Wargla, Tozeur. They 
utilized not only European travelers but the natives and 
excellent business. 

is, however, the great automobile ventures across the whole breadt! 
the desert that have special significance. The first, that Haardt and 
Audouin-Dubreuil Citroén cars December, 1922, and January, 1923, 
has been described splendidly illustrated Towards the end 
1923 the feat was accomplished the Gradis expedition under General 
Estienne Renaud machines; and immediately afterwards came the second 
venture Haardt and Audouin-Dubreuil. The success these ventures 
fires the imagination. They accomplished days what would have 
weeks camelback. But what seems specially noteworthy 


them that they were not organized public institutions, not even 


G. M. Haardt i Louis Audouin-Dubreuil: Across the Sahara by Motor Car from Touggourt t 
| French by E. E. Fournier d’Albe, New York, 1924. 
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phical societies, but automobile manufacturers interested 

rns. These successive ventures thus have the character of speed and 
ince trials between competitors. Their authors, however, recognize 

lue their expeditions for pure science. They have published their 
ries. That the Gradis expedition, particular, has been executed 
care that would hard match, longitudes being established 

these expeditions are only accessory scientific exploration. 
tially they are industrial experiments. They aim establishing 

machine that adapted the desert terrain. The Citroén machines 
caterpillar cars inspired the tanks used the war. The Renaud 
nes are six-wheeled after new model. Each has its advantages and 
disadvantages. The caterpillar car incomparable the dunes and acci- 
ted ground; the six-wheeled car travels much more easily and rapidly 
ver the great gravelly plains, the regs, which form large part the surface. 

manufacturers are continuing experiment, and their faith the 
dea and its prospects confirmed the fact that both have bought con- 

areas land the Niger region. 
conquest the Sahara obstacle having been thus achieved, the 
tive the crossings broadens outlook. There talk new expe- 

for the purpose big game hunting the Sudan, which, known, 
one the great reserves the world. The subject, too, has its 

terest for the moving picture companies. 

present the automobile appears collaborator with, rather than 
of, the Trans-Saharan The first Citroén venture 

lowed the eastern route through Tuggurt-Wargla. The Gradis and the 
second Citroén followed the western route the Wad Saura, which the 
interval had been officially selected the route for the project. The Gradis 
expedition expressly proposed seek short cut which would reduce the 
length the route 300 kilometers. And succeeded. 

the south Wallen extends the Tanesruft, desert within desert, 
kilometers without any permanent water. The desert trails and the 
original Trans-Saharan project round it. The Gradis and the second 
Citroén expeditions crossed with great ease: dunes figured the map 
proved nonexistent; from end end the machines rode over hard 
flat plain reg. Conditions are entirely dissimilar for animals and for 
machines. Five hundred kilometers without drop water blade 
grass hard test for animal, even camel. good road car can 

ccomplish few hours. 

Exploration the Sahara has been made camelback: can now 
taken from new point view. would imprudent decide hastily 
the route for future railway. The aid the automobile and the partic- 
ipation financial and industrial concerns high standing, word 
private enterprise, permit one hope that the Trans-Saharan projects are 
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THE KINGDOM THE SERBS, CROATS, AND 
SLOVENES 


ADMINISTRATIVE DIVISIONS RELATION 
NATURAL REGIONS 


University Belgrade 


separate maps, Pl. facing 


The Kingdom the Serbs, Croats, and Slovenes was created territories 
formerly existing under variety political régimes: the independent 
kingdoms Serbia and Montenegro; Bosnia-Hercegovina, annexed 
the Austro-Hungarian Empire 1908; Dalmatia, parts Styria, Carniola 
and some communes Carinthia, pertaining Austria; the autonomous 
Hungarian province Croatia-Slavonia; and parts Baranja, Batka 
and the Banat, pertaining Hungary proper. The necessary administra 
tive reorganization was provided for the Constitution the new King- 
dom. accordance with Article the country divided into 
regions law, taking into consideration natural, social, and economi 
time limit was specified, with provision that the law wer 
not passed this time the Ministerial Council should empowered 
effect the administrative division ministerial decree. the Natior 
Parliament did not pass the law within the time limit, the division was 
effected decree promulgated the Sluzbene Novine (the Official 
No. 93, April 1922. 

the above-mentioned decree the former departments Bosnia 
Hercegovina were made regions. Montenegro 1913, with the district 
Bocea Cattaro, Dalmatia, and without the departments 
and Bijelo Polje, constituted one region. Dalmatia was divided into 
regions, Split (Spalato) and Dubrovnik (Ragusa), formed joining to- 
gether existing political districts. Croatia, Slavonia, and Srem (Syrmia 
were divided into four regions (the Littoral, Zagreb, Osijek, Srem) the 
union smaller administrative wholes—departments, districts, and muni- 
cipalities. Kranjska (Carniola) and southern Stajerska (Styria) 
divided into two regions, Ljubljana and Maribor. Baranja and the larger 
part Batka made one region, The other part Batka and the 
Banat were made into counties connecting them with regions Serbia 
the right bank the Danube. Serbia, within her boundaries 1913 
certain former departments were made into regions; others were constituted 
the union existing administrative units, departments, and districts 
Altogether regions (see map, Fig. were constituted. Before comn 
ing this division shall refer the natural regions and population 
the country (see IT.) 
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1— Map of the Kingdom of the Serbs, Cre 


its, and Slovenes showing the administrative districts created 
> with the official centers. 


Natural Regions' 


ADRIATIC REGION 


The Adriatic region narrow strip stretching from the Gulf Fiume 
Rijeka) the northwest the mouth the Boyana River the south- 
east. composed essentially limestones (Cretaceous and Eocene) 
and marls and sandstones (Eocene), folded and faulted longitudinally. 
Sinking the land has been effected along faults; but also due the 
flexed folding the whole country, which process the lower south- 
part was depressed, while the upper northeastern part was raised. 
Numerous harbors, offering excellent natural protection, have been formed 
result the movement depression. Where important land routes 
converge upon such harbors, trading settlements have sprung up. Com- 
mercially they have been very active, especially earlier date. The 
numerous islands along the coast made possible early development 


Yves Chataigneau: La Yougoslavie, Ann. de Géogr., Vol. 30, 1921, pp. 81 
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seafaring, both legitimate trade and, the early days especially, 
Fishing developed, sardines being the chief catch. 

The region has Mediterranean type climate and vegetation 
characteristic production vine, olive, and fig. The summers 
and warm, the winters mild and rainy; the maximum rainfall, 
occurring autumn and spring. Since the coast bounded the 
east high ridges, large quantities meteoric water are condensed 
them from the prevailing westerlies the rainy season. Following 


rains many springs and rivulets, dry the summer, 


that the sudden rush water may not wash down the soil the gardens 
walled and terraced. winter the barometric minimum tends lie 


\ 


the sea, while the barometric maximum overlies the cold mainland 
northeast. result this difference pressure cold strong lan 
breeze blows winter from the land towards the sea. blows from 


high mountain barrier, which the coast bounded the 


this wind not felt much the Dalmatian coast but stronger 
Italian shores which winter have the lower temperatures. 

The character the vegetation influenced not only dryness 
summers but also lack surface water over considerable areas this 
typical karst country. The limestones are traversed fissures. 
erosion meteoric water produces such forms lapiés and The 
fissures broaden below into channels and lead subterranean caves 
passages. The water drains off vertically, and consequently very small 
amount water none all left the surface, although the rainfal 
considerable. 

the limestone districts pasturages and shrubwood are rare and limit 
fissures, where ferra rossa has been formed. The flysch beds, however 
are impermeable, and here have surface drainage. the weathering 
these rocks layer soil formed, possessing luxuriant 
account summer drought, irrigation needed for some cultivations 
energy from the falls the Krka and Cetina has encourag 
certain degree industrial development. 


THe REGION 


Inland lies the Dinaric region. Its northwestern part comprehends 
long and relatively narrow upland zone the bilos and poljes. The 
have been formed karstic and fluvial erosion. The wide areas 
the bilos, consist parallel ridges and limestone coves. Although 
rainfall here considerable, the bilos rule are always dry. 
appears springs the border the karst poljes. During the 
maximum rainfall the lower parts the poljes may submerged, 


the villages are not situated the central parts the poljes but 


See Jovan Cv The Evolution of Lapiés: A Study in Karst Physiography, Geogr. Rev., \ 
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flooded areas are given over meadows, for the water drains 
spring too late for cultivation. 

cool summers this region are due high altitude, winters being 
d snowy. In the Pleistocene some of the highest peaks bore small 
Such the case, for example, with Sator and 
northwest and the highest peak, was the center intense glacia- 


exhibited the topography with its well developed cirques, troughs, 


‘ted 


noraines, and fluvio-glacial terraces the valley the upper Sava. The 
altitude limits cultivation. the poljes are meadows, pasture, and small 
areas barley, rye, and oats. Every polje has its own town agricul- 
tural center. The limestone bilos afford pasture grounds. the coves 
there are meadows. summer the inhabitants the poljes the bilos 
mow and take thither their sheep. Here are huts for the shepherds and 
shee pfolds. 

the lower course the Neretva (Narenta) River and southeast from 

ire the regions Humina and Rudina. The former characterized 
conical limestone hillocks, the latter constituted low plateaus. 
These regions are composed purer limestones (Cretaceous and Eocene 
Here are seen poljes smaller size. Their bottoms are covered with 
deposits, while the sides the poljes and the lower ridges, 
which separate them, lapiés and dolines are developed. 
Humina-Rudina region proximity the coastal zone and lies 


lower elevation. Here have the characteristic summer drought 


Fic. 2—The coast to the southeast of Dubrovnik (Adriatic r aia 
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that necessitates transhumance. The village folk then take their 
high into the mountains the northeast, where above the upper 
the forest region are the summer pasturages, bringing them down 


ne 


beginning the autumnal rains. Because warm summers 
winters, here the vicinity the seacoast, vine, tobacco, and the 
flourish 


the northeast Humina and Rudina lies the highest part 


mountainous Dinaric barrier. consists povrshi and brda. The povrshi 


are the elevated, extensive areas limestones: the brda are ridges 


from the plateau surfaces. The povrshi are deeply incised cany 
reaching depth several hundred meters, and are covered with dolines 
From them rise ridges and ranges glaciated the Pleistocene. the 
cirques are snow masses, which remain there late into the 
there almost vegetation, nor any abodes. the elevated plateaus 
pasture, scarce the limestone tracts, but luxuriant the moraini 
deposits. Here have katunes, the summer abodes the shepherds 
The povrshi are here and there under pine forest, while the valleys 
deciduous forests. 


are 


the valleys the underlying schists are often bared. They 
mild forms relief and weathering give rise layer soil 
they are under cover vegetation. The milder climate the valleys 
permits the successful cultivation fruits and maize. The villages her 
are not migratory. 


THE PANNONIC AND 


Between the Alps and the Carpathians the extensive Pannonic basin, 
the site lake Neogene times. the Pontic stage this lake reached 
its highest level when covered the lower valleys the Morava and Sava 
the southwest. Stages the northward retreat the lake are marked 
succession steep banks cliffs and shore terraces. These have been 
observed throughout the whole region that stretches from the Zlatibor and 
Stolovi Mountains (near the Ibar River, southwestern Serbia) right 
the Sava and the Danube. the valley the Sava the lacustrine 
has been observed near Zagreb and Karlovats, Croatia, while the valley 
the Drava has been found the eastern rim Mt. Pohorje. 

After the regression the lake the rivers continued their courses across 
the dry lacustrine bottom and deepened their valleys. South the Sava 
and the Danube the valleys slope towards the north, which side they 
open. The influence the continental Pannonic climate and vegetatior 
felt far the valleys. The valleys have also served highways for 
diffusion central European culture. 

East the Great Morava, beyond the broad limestone 
stretches from the Danube towards the south, lies the basin the 


River. was occupied arm the great Neogene lake the 
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Fic. 3—The limes nk-holes (dolines) the southeast Trebinye and Popovo Polje 
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nian basin and hence has terraced relief similar that the Par 
basin. Sut the bottom ot the basin consists tor the greater part ot vol 


CONES. 


The Timok basin somewhat drier than the Pannonic border, 
farther from the westerly source rainfall. Opening towards the 
exposed cold wind, the The soil, formed 
the volcanic rocks, particularly fertile, and the basin itself increa 


important agriculturally, with pastoral industry the 


= 
da 


mountains. the limestone barrier separating the Timok from the 
rava basin, cattle raising important. 

the north the Sava and the Danube lies the broad Pannonic 
the central portion the lake, floored with thick deposits 
and loam. The koshava, which blows here from the southeast, has 
considerable sand dunes, whose direction southeast-northwest. 
the case the Deliblat and Baja-Subotica (Szabadka) sand areas. Her 
deep wells have sunk before water found. recent times, 
agriculture has been developed even these sandy districts. 

The lake sediments are for the most part responsible for the 
which the origin the loess plateaus, both higher and lower, 
The plateaus themselves are dry, and deep excavations have 
before water reached, which lies impermeable clays. The loess plat: 


are under wheat and represent the best wheat-growing districts 


country. The inhabitants are mostly agriculturists, and the 


also chiefly agricultural, gristmills being numerous. Agriculture 
the great density the population. But the products agriculture 
also food for cattle and sheep, and consequently the pastoral ind 

progressing. 


The large rivers meandering over the Pannonic plain are navigabl 


whence many towns are situated their banks. The population 


I I ‘ luence of the Sava and Danube (Pannonic regio 
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may engaged commercial and industrial pursuits, well 

mechanical and other crafts, but very often agriculture and fish- 

their chief occupations. Hence many respects the towns resemble 

ves. The villages the plains and the loess plateaus are com 
pe. 

ween the Sava and the Drava, hills composed the older rocks rise 

plain like islands from the slopes are covered forests, 


lend themselves easy exploitation, and the lower portions are 


vine orchards. The Pannonic rim with more varied relief more varied 


economically. Wheat cultivated less, maize more, especially the val- 
Large areas forest have been cut down, and agriculture 
ascendancy. 


THE REGION 


South the Pannonic border there the lower valley the Morava 
extensive region that stretches from the Jastrobac and Zhelyin Mountains 
towards the south far the northern rim the Salonika 
crossed the upper Morava and the Vardar almost north-south direc- 
tion and may called the Morava-Vardar region. 

composed series basins troughs, dropped down between 
faults. the Neogene they were occupied lakes. All the lakes situated 
the valley the Vardar have been dried considerably reduced 
deposits and terraces now remain. The lakes were con- 
nected with one another outlets which were cut down more deeply 
the lake waters subsided. The starting point this lowering was the Vardar 
River, whence spread all the tributaries. Thus today have basins 
connected deep gorges cols, the ancient outlets the lakes. These 
gorges permit the passage Mediterranean influences climate and vege- 


tatior 


from the Salonika plain the north. the basins north the 


> 
istrine platform the basin the South Morava (the southern rim the basir 
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Shar Planina and the Skopska Crna Gora (Kara Dagh) wheat and 
are cultivated. That the case also many the higher basins 
these two mountains but the west the Vardar, for example 
basin Tetovo. The basins round the Vardar, however, are lower, and 
the influence the Mediterranean climate here 
wheat and maize have here tobacco, vine, mulberry, and 
places rice. 

the mountainous horsts some forests have been preserved, but 
regards man’s economy their chief use lies the broad pastures. 
the shepherds feed their flocks during the summer, the beginning 
winter taking them down into the plain Salonika. 


Population 
THE POPULATION 


The density population corresponds general with the relief zones 
the zones least density coinciding with regions greatest altitude, 
compactly populated areas corresponding with regions low relief. 

The mountainous Dinaric region, which stretches from Triglav Slovenia 
towards the southeast, which direction gradually attains its greatest 


width, region minimum density. Here everywhere below 


10 to 
the square kilometer (about 100 the square the region 
elevated bilos and poljes the density, forexample the district 


less than 15, and similarly the region the povrshi and brda, the 


basins the Piva and Tara Rivers. The lower bilos and poljes 
southwest, near Livno and Duvno, have density while the 
plateau northern Dalmatia shows density 25-40. These regions 
transitional between the poorly peopled bilos and poljes and the 
populated coast districts. But the lower regions the northeast 
mountain barriers the middle courses the Una, Vrbas, Bosna, 
Drina Rivers, transitional character between mountain and plain, have 
greater density (25-40). 

The density population along the coast greater than 40, some 
parts reaching 70. the Dalmatian islands averages 55. However, 
along the coast there are two districts whose density population less 
than the average. Where the escarpments the Velebit drop sharply 
the sea the density below 40, places below 25. The other poorly peopled 
coast district the marshy area the mouth the Neretva, where the 
density again falls below 

The lowlands the northeastern side the mountain barrier are also 
region greater density. Densities are similar those the coast 
the basin the Sava the density over and some parts reaches 
70. the middle course the Drava, however, the density 


than should this fertile plain. This especially the case 
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eastern corner Baranja, between the Drava and the Danube. The 
aly can explained the existence many large estates. 

most densely populated areas are the upper courses the Sava and 
and the districts that lie between these two rivers. Here the 
reaches 100 the square kilometer (260 the square mile), 


Fic. 7—Lake Petrsko on the southeast of Bitoly (Vardar region 


some parts exceeding that number. This result not only highly 
developed agricultural and pastoral industries but also mining and 
manufacturing: here the richest coal field the country, and consider- 
able lead and zinc well iron ores are found here. The Pannonic plain 
between the Danube and the Tisa also thickly populated, averaging 
somewhat below 100. The same agricultural region stretches east the 
Tisa, but the density here less—below and about 55. This again 


attributed part the number large estates and part the 
marshy character the undrained country. 

section cutting transversely across the valleys the Morava and the 
Timok shows very clearly the reversed relation between relief and density 
population. The hilly regions bordering the valleys the Morava and 
the Timok, and particularly the mountain barrier separating these two 
valleys, are sparsely peopled the lowlands the two rivers are more thickly 
populated. The fertile basin Nish shows dense population. The same 


litions obtain the upper courses the Morava and the Vardar, 
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where the mountain troughs basins have greater density, 
basin (Monastir), over 55, and the basin, over 4o. 
mountain blocks between the basins are much less populated, the 


reaching below and even 


According the census 1921 the total population the 
amounted 12,017,323. this number 9,974,110, per cent 
Serbs, Croats, and Slovenes. 

The Serbs, Croats, and Slovenes were settled their present land 
about the beginning the eighth century our era, having come 
the plains east the Carpathians. was natural that 
people they should occupy the lowlands, plains, and basins suitable 
agriculture. The earlier inhabitants, the west the the east 
the Thracians, retreated the mountain regions, time becoming 
ilated and accepting the Slav language. the west, the Dinaric reg 
this process assimilation went throughout the Middle 
Prokletive Mountains (North Albanian Alps), stretching from Scutari 
northeastern direction, acted effective barrier against the south- 
ward progress the Slavs. The present people Albania are descendants 
the ancient the southeast, the basin the Vardar, the: 
still exist small oases Arumani, descendants the ancient Thracians 
They inhabit the mountains and are occupied sheep rearing 

The South Slavs, settled their present territories, were influenced 
contacts with Mediterranean and Central European peoples. The coast 
population Dalmatia participated during the Middle Ages the econor 
ical and cultural development the Mediterranean region 
people inhabiting the Morava valley the southeast were open 
influences the Byzantine civilization, result which the character 
istic Slav traits were weakened. Later on, during the Turkish rule, 
people lived under the strong pressure the feudal régime. The mor 
recent cultural influences from Central Europe have contributed towards 
the material and spiritual progress the population inhabiting the Par 
nonic region, especially the Slovenes. But all these cultural influences 
affected feebly the populations the mountain districts, especially 
the Dinaric mountain barrier, which separates the coast from the 
the Sava. Here the population have best preserved their traditions 
both local and national, their customs, and language. The 
social forms, for example the (large kinship groups living 
the same roof and cultivating their lands common), and the tribal 
munities have also been preserved. 

The South Slavs form one ethnic group, the unity which 
the fact that their various dialects gradually pass one into another. 


See also Jovan Cv The Geogray il Distribution of the Balkan Peoples, Geogr. Rev., \ 
345-361; M. S. Stanoye The Ethnography of the Yugo-Slavs, Geogr. Rev., Vol. 7, 1919. 1 
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ption the Slovenes the northwest, the Croats and Serbs have 
llv single spoken and literary language. The only difference lies 
ise the prevailing Latin alphabet the west and the 
from the Greek, the east. 
other nationalities within the Kingdom comprise less than fifth 
total population. Among these the Germans, Hungarians, and 
ians live the north and northeast, the Albanians and Turks 
ithwest and southeast. The Germans and Hungarians settled 
arts mainly the eighteenth century the instigation and sup- 
the Austro-Hungarian government. The Rumanians came down 
plain from the Banat Mountains, but many Rumanians immigrated 
the end the eighteenth century from the present Kingdom 
nia, where oppressive feudal system then prevailed. Southeastern 
slavia was invaded Albanians the beginning the eighteenth 
ry, when these parts were abandoned the Serbs, who fled from the 
and two great northward migrations crossed the Sava and 
Danube. During the long Turkish rule many Turks settled the 
valley, which served important route for traffic the north. 


THE RELIGIOUS GROUPS 


distribution religions does not coincide with the distribution 
peoples, but the geographic influences are evident. The Eastern Orthodox 
ith, coming from the Byzantine Empire the east, occupies most 
regions the south the Sava and the Danube. the east, 
the Serb migrations, has extended well into the region the 

left bank the Danube, while the west has not reached the basin 


the upper Sava. Out the total number the population 5,648,000, 


per cent, belong the Eastern Orthodox faith. This faith professed 
mainly the Serbs and the Rumanians. 

Roman Catholic population compact the basins the upper 
Sava and the Drava and next well represented the plain. 
also strongly represented the west the coastal districts, whence 
penetrated eastward. There are 4,687,000 Roman Catholics, per 
cent the population. The faith professed Slovenes, Croats, Serbs, 
and Hungarians. 

Mohammedans include, beside the true Turks settled along the Var- 
dar, considerable proportion Albanians and Serbs. The latter were 
Islamized during the Turkish rule. Mohammedanism strongest the 
districts which 1912 belonged Turkey, and especially Bosnia 
and Hercegovina. Thus there are two Mohammedan groups, the south- 

tern and the southwestern. The latter group shows the most northerly 

immedan influences existing today Europe. The Mohammedans 
mber 1,322,000, per cent. The Evangelists are mainly the German 
migrants. 
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The Administrative Divisions 


the administrative divisions present constituted strong 


and political party influences can discerned. The Mohammed 
Bosnia and Hercegovina, nearly all whom form single political party 


founded solely upon religious grounds, have succeeded embody 

clause the Constitution according which the former departme: 
Bosnia and Hercegovina become regions, and the combination the 

parts the Bosno-Hercegovinian regions, whether within the bound 
Bosnia and Hercegovina beyond them, has been made very diffi 
Thus the numerical relations between the Mohammedans and 

Orthodox these regions have remained the same. Within the boundaries 
the former Kingdom Serbia the former administrative units have 
largely retained political influence. Although Article the 
tion prov ides that attention shall be paid to natural and economic ¢ onditions 
subdivision the country into regions, these have fact been ignored 

the west the Kingdom, already described, the coasts 
hinterland largely complement each other economically. This has naturally 
led the interchange products, though, because the great 
presented the Dinaric Alps, commercial 

the great disadvantage both the coastal and inland populati 
Such being the case particularly unfortunate that any man-made 
should allowed intervene. Where coast and inland districts form 
economic whole they should also administrative whole. 

For instance, seems most disadvantageous that the two coastal regions 
those Split and Dubrovnik, should comprise only the narrow strip 
littoral. The Split region would benefit economically the addition 
large part the bilos and poljes karstic Bosnia. These poljes 
active economic relations with coasts Split and Sibenik, their exports 
going chiefly through these harbors, especially Split. the other hand 
this part karstic Bosnia has practically connection all with Travnik 
now the central town the region. The case the Dubrovnik region 
still more unnatural now consists only very narrow coastal strip 
should make one compact district with the Humina region 
Hercegovina. 

Apropos the situation Sabac the lower Sava and Belgrade 
the confluence the Sava and the Danube, Norbert Krebs remarked 


How much more active the traffic both rivers and 
would be, how much more rapidly the towns their banks would grow, 


the rivers were not the same time the frontiers. 
sage, having traveled across Serbia 1916 the request and with 
assistance the Vienna Geographical Society and the Vienna Academ 


reiterates the same the first-mentioned work (p. 697 


4 Norbert Krebs: Serbien und der serbische Kriegsschauplatz, Geogr. Zeilschr., Vol. 20, 1914, PI 


| 
reference n p. 605 
Norbert Krebs: Beitrige zur Geographie Serbiens und Rasciens, Stuttgart, 1922, p. 20 Rev 
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Krebs points out how the small towns Focha, Gorazde, and Vishegrad 
the Drina valley better position make use their region 
transport point because the frontier between Austria-Hungary and 


Serbia did not this case follow the Drina, than the places situated the 
and lower Drina,’’ where the frontier follows the same river. the 


mit 
political frontiers the lower Drina and Sava, well the 
have now been abolished means that the towns these rivers will 
fully able carry out their natural functions, becoming transport centers 
for districts both banks the rivers. When the districts either side 
river have one and the same economic center and compose complete 
transport system they should constitute administrative whole. But 
the new administrative division this has been effected only the case 
Belgrade and the Danubian region. The river Drina, for instance, has 
continued its old boundary between the counties Bosnia and 
those Serbia, while the Sava separates the regions Bosnia and those 
Slavonia. The towns along the Drina and the Sava are economic centers 
for the population living both banks the rivers, but they are not also 
their administrative centers. Such examples occur also the Danube, 
Bosna, Morava, and Vardar. 

Geographers have long urged the revision administrative units with 
geographical and economic factors, but such reforms come 
slowly. the case the Kingdom the Serbs, Croats, and Slovenes 
must admit that religion and party politics have still proved the decisive 
the new subdivisions the country. 
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THE REGION MOUNT LOGAN, 
GASPE PENINSULA 


FRANKLIN COLLINS and FERNALD 


The Gaspé Peninsula, recently pointed out this journal, 
the first known parts Canada, claimed for France 
“But though the oldest far from being the best known sectior 
has made known the region Percé, one the finger tips 
region; but the sketch Across the first general account 
the backbone Gaspé, the Shickshock Mountains. 

1844 Sir William Logan, accompanied young 
later became the distinguished geologist, Alexander Murray, 
central-western section the peninsula from Cap Chat (or Chatte 
Baie des Chaleurs. About seventeen miles the Cap Chat River 
tered the Shickshock Range and his narrative the trip mentioned 
the mountains adjacent the river. 


Both the principal summits ascending the eastward one, 
exactly opposite to tl e lower part of the valley of the Chat, and seems to termir 


1 


ing from the St. Lawrence, clambered the north side the range, whicl 


face whose slope cannot much under 45° for 3000 feet; and found that 


zon was clear over the lower ridges between and the great river, had att 


elevation 1753 feet above its surface. The highest spring water could 
} 


which was abundant one excellent drinkable quality, coming from the strata 
upper base the peak, was 3544 feet up. The summit peak itself, bare pointed 
3768 feet, while the broad flat top another mountain summit, two miles the 
which went among the name Mattawees (the Micmac word for 

our having killed one these animals scaled its side,—and which rest 
first night our ascent, having reached mistake, was 3365 feet. deep 
arated Mount Mattawees from the main peak, and another one severed from 
shaped top nearly its own height, about mile and half the westward, between 
and the gorge of the Chat stood another gigantic boss. 

main summit the westward the Chatte, which gave the name 
Mountain, honour Captain Bayfield, who one his Charts has indicated its 
ascertained 3471 feet, after having reached very steep and fatiguing 
from the gorge precipitous mountain knob, 2669 feet acquired the tit! 
the Old Man from the existence erect stone step its edge 
position one watching what might passing below.” 


since Logan’s report 1846 the name Mt. Logan has had 
place maps Canada the Province Quebec, and slightly the 
west has appeared the name Mt. the interval 1918, how 
ever, definite attempt identify with exactness the mountains described 
Logan seems have been made. During that summer the 


tF. J. Alcock: Across Gaspé, Geogr. Rev., Vol. 14, 1924, pp. 197-214. 
2Sir William E. Logan: Geological Survey of Canada: Report of Progress for the Year 1844, M 
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1846, p. 11. 
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Professor Coleman, ascended the Cap Chat River and under- 
exploration its mountains, owing bad weather and the 

knowledge the mountains the writer’s guides, less was accom- 
than was hoped for. 

vas intended climb mount Logan, shown the geological map 

height 3,768 feet, and about miles the guides 
heard the mountain and maintained that mount Nicolabert 


THE MOUNT LOGAN REGION 
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farther the river, was the highest peak, 
was agreed the expedition should that 

Coleman and his party were handicapped fog and rain and, after at- 
tempts reach Mt. Logan ascending high ridge (3086 feet) opposite 
the mouth Pineau River, were forced bad weather and depletion 
food supply turn back without seeing that mountain. 

July, 1922, Professor Arthur Stanley Pease and the junior writer, find- 
ing themselves the Gaspé coast with few days their disposal, at- 
tempted rediscover the somewhat mysterious Mt. Logan. One our 
guides sixteen and seventeen years before Mt. Albert and Tabletop 
Mountain the eastern end the Shickshock Range, Joseph Fortin 
Ste. Anne des Monts, was fortunately open for engagement but owing 


P. Coleman: Physiography and Glacial Geology of Gaspe Peninsula, Quebec, Canada Geol. Survey Bull 
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1922, p. 27. 
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Fic. 2——Logan Range from above Locked Camp. Mt. Logan at left; Mt. Fortin, back of spruce; I 


Pass, in center; Mt. Mattaouisse, capped by fog; Mt. Collins, at right 


any knowledge Mt. Logan. the party started upon equality 
regards familiarity with the region, following with horse and cart recenth 
cut logging road the Cap Chat far Pineau River which enters 
the west. The central part the Shickshock Range was clearly visibk 
from various points along the road, and standing the middle the back 
ground left the St. Lawrence was one great dome with sharp peak 
higher than the rest, thus coinciding with Logan’s account his 
opposite the lower part the valley Chat, and seems ter 
minate it, looking from the St. But the settlers and 
guides the salmon fishers along the lower eight miles the river the 
mountains were wholly undifferentiated. Asked what they called speci 
mountain, then another and still another, they gave the unvarying 
“Oh, that the Shickshock occasionally they would apply 
the name Couvert Chaudron somewhat indiscriminately any bare- 
topped dome. 

proved fortunate circumstance that the party was forced follow 
the tote road rather than the channel the river, for about seventeen miles 
from the mouth the river, the region the the road 
passes over high ridges and bluffs, bringing clearly into view the sout! 
and east the northern steep wall the Shickshock Range. was evident 
that Logan’s country was sight, but falling into the same error 
man the party, passing the proper spot from which strike off toward 
Logan, plodded the mouth Pineau River. Here the steep mass whic! 
Coleman had ascended, and which the name her 


rises across the river the northeast. From the mouth Pin 


injury shoulder was unable pole canoe; and disclaimed 
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Forms a panorama with Figure 5 which it continues westward. Mt.Collins, at left; Mt.Coleman 


River Logan’s came into view, beautiful slope rising 
abruptly from the river and known the local guides always Nicola- 
hunter’s trail was followed the base Nicolabert and opposite 
the somewhat lower Frére Nicolabert; but, the southern out- 
liers the range were sight, was evident that return must made 
the Locked Camp Mt. Logan was reached. Proceeding eastward 
from above the Locked Camp the afternoon July the party reached 
the base the 3000-foot northern wall mountain before dark. After 
struggle through spruce pucker brush and over precipice some hun- 
dreds feet, camp was made the northwestern outlet cirque basin. 
The basin measured about three miles long, east and west, and one mile 
broad. Pease named the south rose the steep and 
often quite precipitous northern wall the dome mentioned Logan 
being half league west the east merged into the abrupt 
wall Mattaouisse, which the head the basin dropped graceful 
saddle (Fernald Pass). North the Pass and the Basin rose another steep- 
walled and nameless mountain. 

With only one day available for the alpine crests the mountain the 
north, named Mt. Fortin, was selected. After reaching the crest, botanizing 
all the way, the party descended into Fernald Pass, arriving there the 
early afternoon. chimney and cranny were discovered arctic-alpine 
plants heretofore unknown south Cape Chidley east the Rockies. 
had been supposed that Mt. Mattaouisse was Mt. Logan; but the sudden 
appearance farther east higher mass confused the situation, and before 
the puzzle could solved two electrical storms with hail and sheets rain 
accompanied violent wind broke over the Pass—one from the north, the 
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other from the south—and abruptly ended the exploration for 
man’s account his chagrin getting near Mt. Logan but fina 
thwarted storm and fog was well appreciated. 

Stimulated the rich botanical discoveries the tantalizing 
and geographically inconclusive experience 1922, larger 
prise was arranged for the summer 1923. The party seven 
Carroll Dodge Harvard University, Ludlow Griscom the 


Museum Natural History, Kenneth Mackenzie the New York 


tanical Garden, Arthur Stanley Pease the University 
Smith, student Harvard College, and the two writers, left Cap Chat for 
the Locked Camp July 1923, accompanied Joseph Fortin, 
Thibeault, and Léon Dugas. the 7th temporary camp was established 
below the outlet Fernald Basin and opposite steep ravine the sout! 
designated Nettle Gully. The walls Nettle Gully were too precipitous 
and slippery for ascent, but about the cold base altitude scarce! 
400 meters (1300 feet) were found plants heretofore known only from 
summit Mt. Albert and later the season fern which had been 
along the Coast Ranges from Alaska California. 

Reconnoitering expeditions, first from the lower camp and 
camp Fernald Pass, showed that the real Mt. Logan the 
with the “bare pointed the highest this immediate 
slightly over 4100 feet, and lying two three miles east the head Fer 


Pn 
gu 
Fic. 4-—Mt. Logan from Mt. Pembroke 


Logan Range from the lower Cap Chat River. Mt. Logan (highest point, in middle) merging into 
Mt. | ; Fernald Pass (notch); Mt. Mattaouisse and Mt. Col (mostly hidden at right). 
of scrub-covered 


In foreground portion 


slightly north of east from crest of Mt. Logan. 
f Logan; beyond it at left Pease Basin with Mt. Pembroke beyond; Couvert du Chaudron in middle ,: 


ou 


7—Mt. Logan with its distinctive rock crest from summit of Mt. C 


: 
F1G. 7 q 
| 
SO 


THE GEOGRAPHICAL REVIEW 


nald Pass. broad flat described Logan Mt. 
and separated from Mt. Logan deep the 
the south the Pass; and, just Logan described it, 
The Saddle, from dome-shaped top near! 
its own height Collins, designated members our aly 
mile and half the westward, between which and the gorge the 


stood another gigantic boss |Mt. 


party led Pease made preliminary ascent Mt. Logan, 


that its northern and eastern walls plunged abruptly into basin far mor 
rugged and picturesque than Fernald Basin. Further explorations 
members the party, continued over several days bleak and 
weather Dodge, Griscom, Pease, and the senior writer accompanied 
Joseph Fortin, showed that the great gulf which separates Mt. Logan fron 
the next dome the northeast, Mt. Pembroke some the older 
was indeed more ragged than Fernald Basin. was also the home 
more localized arctic, cordilleran, and endemic plants; and 
activity exploring its cliffs and talus and his well-known energ 
exploration the White Mountains this steep-walled gulf here called 
the south and east the basin extend many squar 
miles meadows (Great Meadows) with numerous ponds; and, cay 
ping the southeastern crest the basin are twin summits (Dodge and Gris- 
com), separated brook which cascades for hundreds feet down 
abrupt wall. Between Griscom and the main mass Pembroke 
talus angular gravel, Hanging Valley, with brook descending its 
but lower down both the brook and the talus give way dense scrul 
forest, and opposite Hanging Valley, slightly south west, distinct and 
narrow white ridge mica schist, Razor Back. 

Some the party located and tested Logan’s spring water 

coming from the strata the upper base the thus confirming 
our idea that were actually following Logan’s tracks; and Dodge and 
Joseph Fortin penetrated the fog, which repeatedly interrupted 
far enough see Les Trois Lacs which lie the east under the dome most 
generally known the region Couvert Chaudron. The latter 
has been variously applied the past, but the dome indicated our maj 
the one visible from Ste. Anne des Captain Samuel 
most experienced woodsman the region, gave explicit account 
its position with Les Trois Lacs its southwestern and our own guid 
Thibeault, was familiar with through trapping the basin the 
Cap Chat which separates Couvert Chaudron from fact 
Thibeault assured that the basin which forms the north-facing 


tween Pembroke and Couvert Chaudron much grander than Peas 


Basin. Late August two members the party, Smith and Fernald 
accompanied Joseph Fortin and Israel Thibeault, reéstablished camp 


‘ From the village of Ste. Anne des Monts, Mt. Logan cannot be seen; but its characteristic s 
to the west of Couvert du Chaudron, is visible from the end of the whart. 
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Pass, planning reach Couvert Chaudron and the basin the 
Litt Chat; but unceasing gales, fog, two-days’ blizzard, and more 
all field work, and they were forced give the quest and 
the Locked Camp. 


feel that least small portion the Shickshock Mountains 
that long been obscure region better understood. But there much 
nvet todo. fascinating program for few weeks clear au- 


eather would follow the range eastward Mt. Albert west- 
ward Mt. Bayfield. Mt. Bayfield, although quite unknown the guides 
woodsmen the region, certainly the general position indicated for 
Logan and Coleman and, seen from the peak Mt. Logan, seemed 
uite high not even higher than the latter mountain. The most feasible 
ute has not been worked out, but with the interest the Shickshock Moun- 
that now developing Mt. will soon become better known. 
Our route Mt. Logan through Fernald Basin involves hard pack the 
nearly precipitous wall below the Pass, and probable that more gradual 
could worked out along the branch Ouillet Brook between the 
westerly flanks Fortin and Logan. The hunters’ route the Little Cap 
Chat between Couvert Chaudron and Pembroke, thence the broad 
meadows east Pease Basin, said quite feasible: starts nearer 
civilization, and equipment can hauled nearer the mountains; but 
route from above the Locked Camp has the advantage recently 


beaten trail and cleared camp sites convenient distances along it. 
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THE GREAT DESERT 
APPRECIATION GAUTIER’S “LE SAHARA 


WRIGLEY 


Prefatory: The Problem the Desert 


The Desert has been Witness the Great American Des 
the forty-niners, and thirst and awful silence,” 
described the crossing that named Death was the 
perilous northern southern routes. desert through whi 
are passing strewn with dead cattle, mules, and counted 
distance fifteen miles 350 dead horses, 280 oxen, and 120 mules; 
hundreds others are left behind unable keep pioneer 
the route west Humboldt Sink. Broken wagons, dead, shrivelled 
cattle, horses and mules well, lay baking the sun, around the 
wells that had been opened, the hopes getting water. Not 


grass green thing any kind relieved the monotony the 


ash-colored earth, and the most melancholy scene presented 
had seen since left the Rio John Audubon 
Colorado desert Today the railroad and the automobil 
entirely transformed travel the arid West. The increased use the 
means transportation particular has led the taming the wild 
ness. Individuals and the states have contributed this end, and 


iid 


United States Geological Survey has well hand systematic 


for making the desert safe and accessible mapping, marking, and 


proving its watering places. The federal work was begun 1917 wit! 
survey that and the succeeding driest, hottest, and 
explored part the desert region, comprising 60,000 square miles 
eastern California and southwestern Signs directing travel 
water were erected 167 localities the former state and 138 
latter. Danger now largely matter 

Similar conquests are progress the Old World. From time 
rial travel between Syria and Mesopotamia sought the circuitous rout 
the preference the direct roads across the 
used chiefly caravans carrying luxury articles. Referring 
waterless stretch fifty miles the way Palmyra, Huntington 
serves that while the opening the railroad from Damas 
Aleppo caravans containing annual total from thousand 

Maps, bibliogrs. (Collection Payot Paris, 1923 
\ History of California: The American Period, New York, 1922 


r to “ Routes to Desert Watering Places,”’ etc., U. S. Geol. Survey Wi 
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occasionally passed this way, many more chose 


and fifty miles farther north way the well-watered route 
Today regular automobile service operates between 


and Babylon, following the military road built the Palmyrene 
queen. nder the heading Traffic Across the Syrian 
the Colonial Digest for September, 1924, reports: 

1923 the United States exported Palestine and Syria 780 passenger 
cars trucks. 

“From figures for March and April, showing the increase motor trans- 


portation across the Syrian Desert between Beirut and Bagdad, 
that further development this means communication will 
materially assist the growth commerce Syria. The transport com- 

nv, which maintains service between the two points mentioned, recently 
covered the 614 miles between Bagdad and Beirut hours, aver- 
speed 37.2 miles per hour.” 

\nd the same paper news the extension the service Teheran. 

Mechanical transport general use the dry interior Australia; 
the continent has been recently crossed from east west motor 
recent number the Geographical Review Frederick Morris has de- 
scribed the great facilitation exploration desert Mongolia use 
motor 

But the greatest triumph over the desert the recent crossings the 
Sahara which Gautier has described preceding article. For cen- 
turies the great African desert veiled mysterious continent from European 
eves. Prior the French conquest Timbuktu 1894 only four Euro- 
peans had seen that city legendary fame. Following the bold ventures 

the Citroén and Gradis expeditions comes the advertisement pro- 
jected tourist trip across the desert Timbuktu. Motor excursions are 
run regular schedule the northern desert. Almost must one agree 
with Buchan that romance has departed from 

Undeniably the desert has been conquered barrier, triumph won 
over space: but the very means conquest negative sort triumph 


implied. How extensive are these desert lands that congratulate our- 


selves upon crossing rapidly possible 
The desert has been defined varying terms, and estimates its area 
vary regards the usage the term however, there 
general agreement—the arid regions are those where rainfall insufficient 


stine and Its Transformation, Boston and New York, 1911, p 

le: The Ancient Piedmont Route of Northern Mesopotamia, Geogr. Rev., Vol. 8, 1919, 
On an important route through the desert see Douglas Carruthers: The Great Desert Caravan 

po to Basra, Geogr. Journ., Vol. 52, 1018 


pp. 157-184 
Terry: From East West Across Northern Australia, Geogr. Journ., Vol. 64, 1924, pp. 21-43 
Morris: Notes the Mapping Program the Third Asiatic Expedition Mongolia, Geogr. 
an: T Last Se ts: The Final Mys f Explorati I | Edinburgh, and New York 
ved this iber of the G r. Re 
Kaiser: Was ist eine Wiiste, Mitt. Miinchen, Vol. 16, 1923, pp.1-2 
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for successful agriculture without irrigation. The arid lands 
deserts and certain marginal areas peculiar interest and imp 
the expanding population recent estimate 
classification climate gives the area occupied the 

per cent the total land surface. this, 18,000,000 


meters, per cent, described his classic pay 


lands the arid region the United States Major Powell included 
than four-tenths the entire country excluding Alaska. 
one-third the country arid, describing three degrees 
arid (720,000 square miles), arid (250,000 square miles), and desertic 
square miles). Meinzer gives 500,000 square miles 


the United States, that is, one sixth the country. 


THE REDEMPTION THE DESERT 


Whatever figures accept, even exclude the broad belts 
the humid lands, find substantial portion the earth too det 
water support significant population. This important 
confronting the students the population problem who seek its sol 
development the waste lands the world. The sustenance 
the earth has been enlarged the past and unquestionably suscept 
further enlargement. the immediate past has been enlarged 
far northern lands. striking example found Alaska. 
present and potential value that sixty years 
described Mr. Brooks this number the Geographical 
Optimistic views the future the desert belts the world have 
based analogy with recent progress the northern lands. The 
however, Mr. Stefansson has pointed out, the 
lands were formerly discredited large measure out unfamiliarity 
presented the terrors the unknown. the other early centers 
desert belt the earth. Man attained his early civilization struggle wit 
the desert. The idea growing food crops Alaska new. The idea 
making the desert productive old. Always has man been obsessed wit 
the desire conquer the desert: always has had before his eyes the vis 
making the desert blossom the rose. ancient slogan this 
fresh today the times Isaiah. What has accomplished 
desert lands? How far has man replaced the thorn and the briar? Speeding 
through the desert steam gasoline one thing: living the desert 
quite another. 


’The American Geographical Society is making a special study of marginal or pioneer belts of \ 

* Hermann Wagner: Die Flachenausdehung der Képpenschen Klimagebiete der Erde (1918 
Mitt., Vol. 67, 1921, pp. 216-217. climatic regions see Ward: 
cation of Climates, Geogr. Rev., Vol. 8, 1919, pp. 188-101 (map opp. p. 188). The desert regions ar 


by rainfall in relation to temperature, ranging down from 32 cm. (20) at a temperature exce 


the steppe lands from 64 cm. (40"’) at a temperature exceeding 25° C. 


Mark Jefferson: Aridity and Rainfall Maps of the United States, Geogr. Rev., Vol. 1, rote 
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desert belt the Old World are extensive ruins ancient 
buried under the desert sands. Elsewhere ancient systems 
rigation have been maintained. India modern irrigation with the aid 


rtation has done much relieve the scourge famine. Meso- 
awaiting restoration prosperity such modern engineering 
has given Egypt. The best criterion progress conquest the desert, 


looked for the arid belts North America and the 
hemisphere—in lands where European civilization and resources 
have freest scope for conquest. 

First remarked that conquest aridity, broadly speaking, means 
rrigation; that irrigation rather than individual matter; 

that large-scale undertakings are essentially public Mexico, 
Chile, Peru, and Bolivia, with large Indian populations, irrigation still 
practiced for the most part the small scale ancient times. Argentina 
water conservation being apprehended national problem, associated 
the main with expansion into the broad arid stretches the southern 
territories. 1911 Professor Bailey Willis was called upon the Argentine 
government conduct investigation resources, primarily water, 
Patagonia. his report points out the need for compre- 
hensive survey that gives the problem national scope. make fruitful 
the barren lands taxes the skill and resources the country the utmost. 

need but cite the experience the Reclamation Service the United 
States North America which was that only one ten the projects for 
storage and utilization waters for irrigation the United States gave 
such promise reasonable return upon the cost construction under 
Government supervision that could undertaken the condition that 
should eventually pay for itself. The works carried out that service 
are more important the people the United States and they involve 
engineering questions difficult those the Panama 

Canada 1920 something over 1,000,000 acres land was under 
irrigation the prairie provinces, the major part included the Leth- 
bridge and Bow River projects the Canadian Pacific Railway. There 
little prospect further development without government aid. The prob- 


iem 


however, relatively unimportant here with that the 
United States, South Africa, and Australia. these countries that 
has accomplished its most striking results. Take for instance 
the Mildura project, remarkably successful private undertaking north- 
western Victoria. Mildura land, which 1886 maintained only 1300 
sheep and realized revenue produced £1,500,000 primary 
products 1920 and supported population such blos- 
soming the desert that breeds the optimist, that creates the mirage 
the settlers Unfortunately, more than optimism 
required for Mildura. 


win 


Willis (for the Ministry of Public Works, Argentina): Northern Patagonia, New York, 1914, p. 12 
erts: History of Australian Land Settlement (1788-1920), Melbourne 
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Nearly half century has elapsed since the 
envisaged the problem opening the arid West 
noted that, with all his keen appreciation the blessings 
clearly laid down the fact that amount irrigable land 
small percentage the whole 1919 the total area 
land the United States was 19,000,000 acres, about 30,000 
achieved price, have already indicated the quotat 
Bailey Willis. the national irrigation projects there were 


32,964 farms, with population 125,883. few ago 


can geographer, writing the Geographical Journal, asked the 


“Has irrigation the United States been and answer 


Yes nor has been unquestionable success 
the 55,000 separate enterprises. has been reasonable success 
larger number, and has also been financial failure 
figures are available for record has been made the cases 
Official opinion the reclamation the American desert remains 
servative. the successful agricultural development cert 
portions the arid regions North America irrigation recent 
some writers have painted colorful word pictures those regions 
future, when man has transformed them all into productive 
doubtedly there are thousands acres that can still developed 
tion, and the acreage will perhaps increased still more changes 
economic conditions that will permit greater cost production, 
improved methods that will increase the duty water. Nevertheless 
true that the quantity water available from all sources not 
irrigate more than small part the aggregate area arid land.” 
South Africa the problem aridity assumes broad aspect 


involves much the country. 1920 the Government appointed 
Drought Investigation Commission, the interim report which was 
lished Commission largely concerned with the conservat 


the grassland cover, for the bulk the land South Africa must ret 
pastoral. The water available for irrigation limited. Kanthack 
late Director Irrigation for the Union, has made estimate, based 
far possible actual gaugings, the run-off from all individual cat 
ments the country. From his run-off estimate, taking all factors 
consideration estimates liberally that the total irrigable area 

and potential, only one per cent even crit 
cannot deny that Mr. figure any case represents the 
magnitude, speak, the ultimate economically irrigable 
The dreams enthusiastic laymen seeing South Africa one great 


garden are, therefore, incapable 


]. W. Powell: Report t Lands of the Arid Region of the United States, Was 
re 3 
*R. H. Whitbeck: Irr the United S s, ( r. Journ., \ 54, 1910 
; D. G. T won: R s to Desert Watering Places in the M ave D Reg { 
; G Sur Water-Sut I B, 1921, p. 101 
*R. J. van Reenen: A Résumé of the Drought Problem in the Union of South Africa, Sout/ 


f Sci., Vol. 20, 1923, pp. 178-102; reference on p. 187. See also Mr. Kanthack's paper “ Irrigat 


Africa,’ Son ifrican ¢ r. Journ., Vol. §, 1922, pp. 13-24; noted in Geogr. Rev., Vol. 13. 1 S 


THE GREAT DESERT 


Australia the question the arid terrain has assumed political aspect 
nds obscure the intrinsic nature the problem. 
observer estimates that Australia contains over 2,000,000 square 
hat cannot developed any extent without extra water. The 


rea brought under cultivation irrigation very small part this 

6in The possibilities extension are likewise limited. 
One recall the words caution with which Privat-Deschanel con- 
cluded his admirable paper, ‘‘La question dans bassin Mur- 
“But the principal difficulty encountered irrigation general 
phenomenon, the prejudicial effect which impossible 


throw discredit the agricultural and pastoral value irrigation, 
value which unquestionable. But well guard against exaggeration 

this connection and recall certain illusions regarding the French 
Sahara where artesian wells have certainly brought about amelioration 
but which have not changed the essentially desertic character. Man 
strives vain against the geographical forces; they always carry the day.”’ 

shall conclude this section with quotation from Brunhes’ well- 
known work irrigation: are some naturally arid regions where 
man has introduced cultivation, thanks irrigation. Man thus modifies 
the natural conditions which are imposed him. But this can only 
regions where there water under one form another sufficient 
quantity permit him organize irrigation. cannot create water; 
uses the water which discovers collects. cannot therefore 
irrigate wherever would; there are arid regions condemned ir- 
remedial aridity. have said, and repeat it, that irrigation enter- 


prises are possible only under certain natural 


Sahara 


much way preface—a lengthy prelude the review book 
174 small pages. Its purport emphasize the reality, magnitude, and 
complexity the problem the arid lands that our successful 
tend ignore belittle. Professor Gautier’s contribution notable alike 
its learning and its spirit. volume one those ad- 
mirable French series that afford not only authoritative material for the 
general reader cultivated mind but also excellent introduction the 

bject for the serious student and précis for the specialist. For this par- 
ticular region the more welcome because the only work dealing thus 
comprehensively with the Sahara excellent book which, how- 
ever, was published 1897 and now out print and difficult obtain. 


ith Taylor: Geography and Australian National Problems, Rept. Australasian Assoc. for the Advance- 
ment Sci., Vol. 16, 1923, pp. 433-487. 
‘4 le Geogr., Vol. 17, 1908, pp. 145-160, 224-237, and 302-318. 


in Brunhes: L’Irrigation: Ses conditions géographiques, ses modes et son organisation dans la pénin- 
rique et de 


ns l'Afrique du nord, Paris, 1902, p. 432. 
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The Sahara the greatest the world’s deserts and that which, 
the desert the United States, best known or, might mor 
said, least unknown. Out long familiarity, modestly and wit! 


for his subject, Gautier summarizes what known the 
creates the great desert living picture, indeed may apply such 
term region its relatively azoic 

Gautier does not attempt define the desert beyond the simp! 
ment that region where the rainfall insufficient: where 
equilibrium between the quantity water that falls from the sky and 
loss evaporation. From the human point view the important 
the desert its resources water. Gautier’s discussion may 
sidered centering primarily around the two categories into which these 
resources fall, the superficial and the deep-seated waters. 


THE SUPERFICIAL WATERS 


The superficial waters the Sahara are derived part from the highland 
regions without but mainly from the rains that fall the desert 
correction common misconception emphasized that there 
corner the planet where rain falls. The Sahara, like all other deserts 
has its rains, though difficult determine their amount and freque: 

the meteorological stations the French Sahara the annual 
oscillates about 100 millimeters rather less. The striking feature 
irregularity. Tamanr’asset 1910 the rain gauge registered nothing 
“On January 15, 1922, storm followed torrential rain swept over 
region. The roofs the houses almost all fell in, and the native populatior 
took refuge the borj and the fort. The waters carried away houses and 
gardens bordering the wadi. the 16th the rain continued fall, 
wadi overflowed, the water racing past with the speed galloping hors 

the outer wall the fort collapsed persons; under 
icy rain the victims were taken out, dead and wounded. the 
the rain fell less heavily, the wadi subsided and the weather cleared; snow 
French Sahara, the Ahaggar, altitude 1400 meters. There not 
oasis the desert that does not preserve similar record the last 
great rain and the damage occasioned. 

The rare desert rains have importance out all proportion thei 
frequency. The nature the work they accomplish and their utility are 
dependent upon the terrain upon which they fall. The fundamental phe- 
nomenon the Sahara the dryness the air. Tamanr’asset, 
stance, the relative humidity ranges between per cent and per cent 
Daytime temperatures are high; the sand the dunes temperatures 
high 70° have been observed. vegetative covering lacking. Wher 
the rains fall without organized drainage lines and 


Sahara, 18. 
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permeable rock surfaces covered with the desert the 

evaporation rapidly removes the water. Where drainage channels 

water concentrated and conserved. the western Sahara the 

largely confined the wadis, the terms and 

nterchangeable. The topography the desert all important. Now 

topography reached evolution very different from that the 

normal precipitation. The desert model characterized closed 

Usually predominant the production the basins 

ned deflation. This not surprising, but Gautier believes 

erated. 

the desert the wind almost the only element life and movement 

death and immobility. journey the desert con- 

strife against the wind charged with sand and, moments crisis, 

painful physical struggle. the details the relief the eye each instant 

sees the evidences eolian erosion. The first impression the traveler 

that has penetrated into domain where the wind reigns without rival. 

When the Suez canal was projected opponents the scheme objected that 

the desert wind carrying torrents sand would choke the canal. Actually 

the canal company devoted only insignificant part its annual budget 

the work dredging. Here fact instance the impossibility 
our imagination’s measuring the real effects the 

Orogenic movements constantly tend towards the creation basins 
which regions normal drainage are broken down: the desert fluvial 
erosion acts negatively its insufficiency. the other hand the wadis 
tend fill the basins the deposition alluvium. Thus are 
formed the great gravelly stretches, the known serir 
the eastern Sahara, reg the west. Rosita Forbes has described the 
crossed her journey Kufara brown flatness, utterly 
unchanging—an endless, monotonous expanse hard sand mixed with 
very fine 

Whatever its importance compared with fluvial erosion the work the 
wind nevertheless great. Reference has already been made its sculptur- 
ing effect detail; large scale seen the production hamada, 
bare, polished rock surfaces. The most striking effect the wind, however, 
the dunes. the Sahara the masses dunes, often covering immense 
areas, are known ergs. The two great ergs the Algerian Sahara, the 
eastern and western, measure approximately 300 150 The 
Libyan erg big France. Fluvial erosion plays direct part dune 
formation, but its indirect action the greatest importance, for only 
thus can explained the derivation considerable part the material. 
Corrasion encounters serious obstacle the desert patina that covers the 
bare rock surfaces with resistant epidermis. 

29. 


sita Forbes: Across the Libyan Desert to Kufara, Geogr. Journ., Vol. 58, 1921, pp. 81-101 and 161- 
nee 93. 
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The barkhan, the crescent-shaped dune, not characteristic the 
The confused masses the erg can classified into certain well recognized 
forms, and these exhibit close relation the underlying 
They constitute relatively fixed elements known the guides. The French 
officers the meharists Algeria say they have not changed the half 


tidil- 


century. Measured longer terms time they move course the 
direction the dominant wind. Where the dunes overlie well developed 
system wadis the erg has resources water and pasture. This the cas 
with the great eastern and western ergs the Algerian Sahara and 
idently connected with the networks the Saura and Igharghar systems 
respectively. the wadis keep their usefulness even when dead and 
buried. the former these the long lines pasture are indeed known 
the natives wadis, unconscious but undoubtedly correct recognition 
the valleys hidden under the dunes. the right bank the Saura 
two distinct little ergs, the one known the erg thirst, the other 
humid erg. The one, encircled rocky crests, restricted its own 
moisture, the other lies valley deriving water from afar. 

the arid cycle dune region progresses the wind destroys the old 
fluvial system, effacing the channels burying them under deep layer 
that the subterranean water cannot utilized plants man. Such 
the case with the Libyan erg, some 1200 kilometers long and 400 500 
broad, region unknown the south pole. The other parts the 
Libyan desert also exhibit conditions extreme aridity. 
Gautier believes, lies not any climatic circumstance but the great 
antiquity this eastern portion the desert. has had more time 
dry. This brings the question desiccation, question the 
utmost practical well theoretical interest. 


THE QUESTION DESICCATION 


The Sahara, like other planetary deserts, the site ancient 
series deserts. Over great areas from Algeria Egypt occurs sand- 
stone uniform facies but various geological ages from Silurian upward. 
desert formation petrified ergs. This persistence desert 
tions course relative; there have been great oscillations. That which 
have the most apparent traces the Quaternary. The Quaternary 
more humid period the Sahara. The depth, the length, the multiplicity 
the Quaternary channels attest this, does the tropical fauna, relict 


which—the crocodile—still remains the oases, while the Carthagin- 
ian elephant was extinguished the Roman ivory hunters. But even 
one must guard against attributing too great rainfall the region 

period. the Quaternary the wadis terminated closed basins. For the 
desert would substituted steppe, affording open road for tropical 
fauna the Mediterranean. Even then, however, improbable that 
steppe extended all over the Sahara. Fossil wadis are lacking the 
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hank the Nile. Reference has already been made the serir the 
Libvan desert; perhaps this represents very old pre-Quaternary reg. 


Coming historical times, however, such definite answer can 
the question climatic change. Few geographical questions have 
voked more passionate argument. Gautier speaks with reserve. 
The historians and archeologists, says, have not brought forward single 
positive fact permitting the certain conclusion that the climate has changed 
historical times the Mediterranean countries. is, however, quite 
another matter regards desiccation particular areas the ground. 
incontestable that the absolute quantity the superficial waters 
the well-known parts the Sahara continually diminishing. The process 
self-stimulated desiccation the desert has been suggested above. River 
capture, too, has played part the process desiccation—a that 
has been emphasized Schwartz, who makes the basal fact his well- 
known scheme for watering the Kalahari 

The most famous instance capture afforded the Niger, the upper 
and lower portions which were originally two distinct rivers. Formerly 
the upper portion extended much farther north, the river terminating 
shott, the salt layers which include the famous deposit Taudeni. 


THE DEEPER WATERS 


have seen, the superficial waters the Sahara bear close relation 
the points water and pasturage, that the life the nomads. 
Some the oases also derive their water from superficial sources; but the 
majority are dependent the deeper waters, the issuance which 
determined faults contact lines geological formations. The origin 
the deeper waters also found the desert rains. Gautier em- 
phasizes the enormous quantities water falling the Saharan storms, 
rare they are, and the vast extent surface, the greater part which 
probably consists permeable rock. Passarge’s hypothesis fossil water 
finds unworkable, though has the merit showing the bonds between 
past and present. 


The principal groups oases are distinct individualities and must 
described discussion the regions the Sahara naturally 
resolves itself largely into description these groups. Egypt unique, 
Oasis apart. Its most distinguishing feature, the dominance the 
sedentary people over the nomads, has already been described 


* This has been well expressed by Brunhes in his work on irrigation (cited in footnote 19) where he describes 
* desert as imposing on man a sort of ‘‘insular régime,” an idea further developed in his ‘‘Géographie Hu- 


* Nomad and Sedentary Folks of Northern Africa, Geogr. Rev., Vol. 11, 1921, pp. 3-15. 


Gautier the Geographical The Egyptian oases, Dakhla, Kharga, 
‘ ® See the note, ‘‘ The Redemption of the Kalahari," Geogr. Rev., Vol. 11, 1921, pp. 623-626. oY 
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Baharia, Farafra, are the original type oasis. They owe their 

the local emergence deep aquiferous layers; the waters are 
The number inhabitants insignificant; Dakhla has 17,000; Kharga 
Baharia, 6000; Farafra, 632. Size is, however, measure import 
they lie route strategic importance ancient and modern the 
only route the Libyan desert outside the Nile valley. continuation 
this route lies the still little-known oasis Siwa, the key and 
still farther along Jaghbub and 

the south the worst part the desert, dead angle, Tibbu Sahara 
The Tibbus are the only black Saharans who have conserved their 
ence. their citadel the Tibesti are traces the fauna the more 
humid Quaternary; the Tibbus may themselves considered relict 
fauna. They are not true negroes; neither are they métis, for the type 
fixed are they the last the Saharan Ethiopian? Tibbus are found 
also where, the great basin termed Tilho the Pays Bas the Chad 
waters are comparatively abundant and oases well 
new conquering element (Arab) has appeared the last century. 

The Kufara oases occupy extraordinary situation, almost the mat! 
matical center the Libyan desert, 400 500 kilometers any direction 
inhabited region. would interesting know the source their 
abundant waters, sufficient support some thousands souls and flowi: 
freely without man’s intervention. 

Between the massifs Tibesti and Ahaggar south the great bight 
the north African coast line the depression Fezzan with important 
group oases, which Murzuk today the capital. Dunes are 
developed, commonly the case over the low Quaternary valleys; 
erg humid and habitable. Water present the form lakes, not tem 
porary salt lakes (shotts) but lakes permanent water, sometimes dee; 
generally brackish saline, sometimes fresh. Barth and after him Duvey- 
rier and Nachtigal estimated the population 50,000. For 
water and number palm trees the Fezzan may have rivals the edge 
the Sahara, but not for its situation the heart the desert: 
unique case. The oases, however, are malarial, and the white race has not 
eliminated the black. 

the oases the western Sahara, Tuareg Sahara, may denomi- 
nated, those Algeria are best known. The Algerian oases have com- 
mon the rarity easily accessible water. the Wad Saura where 
floods supply the superficial layers with water are wells with and 
again the Tunisian frontier are the curious oases Suf. The water 
table the Suf lies immediately below the surface sand. The gardens are 
planted funnel-like holes excavated the water level, and the work 
the cultivator not furnish water but remove the sand that tends 
invade the hollows. But these are exceptional cases. 

eastern group oases the bottom the basin the foot the 
Atlas derives its water from artesian wells. western group aligned between 
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and Salah forms ribbon verdure 1200 kilometers long, 
marks the boundary between the peneplain old 
the Cretaceous and Tertiary plateaus. The natural seepage 
nted subterranean galleries, foggaras. These have immense 
pment. single oasis, Tamentit for instance, they amount 
eters. The ground around the oases veritably mined, and care must 
ken the traveler. 
Mzab oases have wells meters deep, the water being drawn 
mal power, but the expensive Mzab dependent commerce the 
For oasis self-supporting must have flowing 
wells 

With all their interest and importance the Saharan oases occupy most 
insignificant part the total area the desert. Their waters issuing unex- 
pectedly the wilderness flow with paradoxical abundance and nourish 
under the close-set palms gardens dreams, the more marvelous con- 
trast with the immense dead spaces which must crossed reach them 
and the long days hard, sometimes terrible, travel. Into the word oasis 
one inevitably comes read something paradisiacal. 


THE TANEZRUFTS 


the opposite pole the oases are the Gautier proposes 
the generic use this word, the name area the Algerian Sahara. 
The tanezruft desert within desert; old desert that has had more 
time desiccate; n’y séjourne pas, the greater part 
the western Sahara the tanezrufts are annoyances travel rather than 
obstacles. the most frequented road between Algeria and the Niger 
bend between the wells Ziza and Timissao are 180 kilometers without 
water and pasture. This seems frightful European ideas but not the 
Saharan. Farther west, however, true that direct communication 
between Lower Tuat and Timbuktu almost impossible save exception- 
ally rainy years, for there are 525 kilometers, the crow flies, without 
water. the eastern Sahara that the tanezrufts assume their most 
terrible aspect. Rosita Forbes and Hassanein Bey found 300 kilometers 
without water pasture between the wells Buttafal and Kufara. Has- 
sanein Bey his second journey traveled 430 kilometers without water 
between Owenat and route Kufara from the Unianga region 
(between Tibesti and Erdi) has been described Tilho. This route has 
been made practicable the sinking the well Sarra, which the 
longest stretch without water has been reduced about 180 miles, whereas 
was formerly almost 300. The journey, however, remains troublesome 


B See 


the note, “‘Ghardaia: A City of the Desert,’ Geogr. Rev., Vol. 14, 1924, pp. 476-478. 

other characteristics of the Algerian oases see E. F. Gautier, article cited in footnote 25. 

* A.M. Hassanein Bey: Through Kufra to Darfur, Geogr. Journ., Vol. 64, 1924, pp. 273-291 and 353- 
See also John Ball: Note the Cartographical Results Hassanein Journey, ibid 
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the total absence pasturage for 500 The section the roy 
between Sarra and Kufara has last been traversed European, 
Bruneau Laborie October, quote from his narrative: 

The landscape monotonous the highest degree. Each evening one has 
sion that camping the same place the previous evening. kind 
gravelly strand. the west and the east, however, the far distance lines 
appear. Those the west least are dunes; could not see clearly those 

This uniformity scene broken only skeletons camels; but there are 
them that even this becomes monotonous, hardly kilometer without passing one. 
are also human skeletons. This the only desert country where have observed 
feature. passed seven eight; and, the paths are spread over breadth 
kilometers, probable that there are many. These are the poor people 
Naji say, are eaten the 

This ever-present danger such desert crossings has powerful effect 
the imagination. Here Gautier’s picture the unconquered 


Consider the departure caravan route along which known that many ot! 
have found death and which sets out with advice this order, Keep the pole star 
line with your right eye and march all day until you have marked the evening star; 
with the additional counsel not too far the west you will 
Picture yourself the interminable road across the reg, day after day watching for 
mirage, which raises the horizon and enables one see distant landmarks. 
feelings traveler when there remains half liter water for persons, and the 
has manifestly lost the path and the less reasonable members the caravan eye him 
fondling the butt their rifles. 

The natives the Sahara know the danger emotion such critical moment 
they personify their legends. The desert has its voices: the abrupt change 
day sometimes accompanied with the noise cries the desert rocks. was 


the ancients said, that the Colossus Memnon saluted the dawn when struck 
first rays the sun. The dune also speaks: some days, under the influence the wind 
simply under the pressure the human step put tremor; the myriad grai 
sand rubbed lightly against one another utter strange roar like the roll drum. 
the natives these mysterious noises are the laughter jinn, whom they call Roul, 
spirit who haunts the strayed traveler. When has lost the path, when exhaust 
with fatigue, the atony thirst and anguish danger beginning confuse his vision 
paralyze his brain, then hears the laughter Roul. 


OASES AND TRANSPORTATION 


Life the oases dependent not only upon water but upon transporta- 
tion. Reference has been made the transformation desert travel 
anticipated the introduction mechanical transport. earlier 
revolution was effected the introduction the camel. The came! 
appears have been introduced into Egypt the sixth century 
Christ, but did not spread the western Sahara until the later Roman 
times. Some have seen this evidence desiccation. But whether 
this the case whether was simple historical happening, the 
were far-reaching. The Sahara was made more habitable place both 


* Jean Tilho: The Exploration of Tibesti, Erdi, Borkou, and Ennedi in 1912-1917, Geogr. Journ., \ 
1920, pp. 81-00; 161-183; 241-267; reference on pp. 94-95. 

»® Address of M. Bruneau de Laborie before the Geographical Society of Paris, La Géographie, Vol. 41. ! 
pp. 600-625; reference 613. 
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ind for sedentaries, and habitable, furthermore, different 

Before the coming the camel the scant population the 

was black, Egypt excepted. this have documentary and 

sical proofs. The wave white migration advanced southward 

stages and fact still continuing. (the name signifies 

was conquered only towards the end the eighteenth 

are still parts where the white nomad and the palm cultivations asso- 

with him have not yet made their appearance. passing, reference 

made physical cause contributary the habitability the 

ira the white man—the low temperatures experienced the winter 

which also are responsible for the diffusion certain species 
accounted the most merchantable. 


THE 


European intervention northern Africa has already made itself felt 
economically. The salt the Sahara, Taudeni for instance, encountering 
the competition the European product, now finds only limited market 
the Sudan; European stuffs are causing the disappearance native 
trades, but was especially the suppression slavery and the slave trade 
that struck mortal blow the old trans-Saharan commerce. Loss 
trade the oases has had its effect the nomads whose natural tendency 
pillage was increased. the other hand European occupation has 
had compensatory effect the establishment law and order. Artesian 
wells sunk European methods have multiplied, and impetus has been 
given the cultivation dates. This movement will continue. Over 
large areas conditions are theoretically suitable for the sinking artesian 
wells; rather remarkable that new artesian region has yet been 

Although anciently known region, exploration will necessary 
determine mining possibilities. the Sudanese borders, especially 
the Niger bend, agriculture may take great development. 

One must guard against exaggeration estimating the possibilities that 
the future holds; the greatest desert the world will not lend itself asa whole 
serious exploitation until man discovers the secret rain making. Un- 
doubtedly some power can drawn from the great unutilized forces the 
energy and wind; but, far can see, its essentials 
“le Sahara restera 
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EFFECTS TROPICAL CYCLONES UPON THE 
WEATHER MID-LATITUDES 


STEPHEN SARGENT VISHER 


Indiana University 


All parts the world have somewhat irregular changes temperature. 
wind, and precipitation from day day; but middle latitudes such 


il 


changes are especially marked. The immediate causes changes weather 


are the passage highs, anticyclones, and lows, cyclones, variations 
the number and intensity these cyclonic storms, the location the 


paths followed, and their speed movement. There are several hypotheses 
concerning the influences which produce these changes cyclonic storms 
The chief purpose this article add another, namely, that 
disturbances, particularly tropical cyclonic disturbances, give rise many 
the irregular weather changes the rest the world. Before taking 


this new hypothesis, however, will worth while outline other 
hypotheses. 


WEATHER 


One hypothesis the cause variations the courses, intensity, and 
velocity mid-latitude cyclonic storms the so-called varia- 
the distribution any time cloud cover, snow-covered land, 
and also dry land that can readily heated the sun. The convection 
over the abnormally warm areas develops slightly lower air pressures 
Since cyclones are attracted abnormally low pressures, the next migrating 


area. Conversely, the cooler regions tend become places higher pres- 
sure and lows and highs. But during the clear weather 
and low humidity characteristic high the snow excessive moisture 
the soil may disappear, and the area that was relatively cold soon becomes 
warmed the sun and may attract on-coming low. Likewise, the 
abnormally warm area may made relatively cold the rain snow 
brought the cyclone attracted. Thus there would constant 
ing the courses the storms. Variations velocity and intensity also 
would caused changes the pressure gradients and the contrasts 
between adjacent regions with respect temperature and pressure. 
Another hypothesis explain the almost constant change storm tracks 
and intensity that the variation mid-latitude cyclonic storms 
result the interaction the storms themselves, which race eastward 
crowding one upon the other. They may compared troop unac- 


quainted animals going the same general direction along lane but with 
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cyclone that comes near likely deflected into the abnormally warm 
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well-defined purpose mind. There would many close approaches 


not few crossings paths and variations velocity. imagine 
members springing into existence the midst the moving throng, 
many the older ones disappearing, the analogy what happens 


the storm belts becomes still closer. 


The counter-current hypothesis assumes that the cyclonic storms are 
eddies produced from time time chiefly between masses air moving 
poleward and masses moving equatorward, but lesser extent where the 
westerlies encounter high mountains other barriers. many cyclonic 
storms have such origin, considerable variation tracks would occur 
the storms move eastward the westerly wind belt, partly the crowd- 

mentioned the preceding paragraph and partly the variations 
the masses poleward air moving equatorward (the Polar 

the atmospheric circulation high and middle latitudes controlled 
the polar and other large ice caps was suggested Hobbs 
and elaborated Brooks and Hobbs They paid 
special attention the probable effect continental glaciers the atmos- 
pheric circulation during the glacial period. Sir David Mawson, the Ant- 
arctic explorer, however, definitely suggested that many the weather 
changes the south temperate zone are produced storms that develop 
along the coast Antarctica. Bjerknes’ hypothesis the Polar Front makes 
the equatorward movement the cold air high latitude dominant 
factor mid-latitude weather. 

Another hypothesis emphasizes the so-called 
cording it, the irregularity storm tracks mainly due departures 
from normal the air pressure certain critical regions, chief which 
are the vast areas semipermanent high pressures subtropical latitudes 
over the ocean. these expand contract, intensify weaken, the 
migrating storms the poleward are alternately repelled and attracted. 
further complication that sometimes the departures migrate far from 
their place origin. Several investigators have correlated weather changes 
distant regions with abnormal conditions certain critical 
For example, Brooks others report that forecast having consid- 
able value can made several days even weeks advance respect 
the weather winter along the eastern coast the United States and 


'V. Bjerknes: The Meteorology of the Temperate Zone and the General Atmospheric Circulation, 
Monthly Weather Rev., Vol. 49, 1921, pp. 1-3 
\. J. Henry: J. Bjerknes and H. Solberg on the Life Cycle of Cyclones and the Polar Front Theory 


eric Circulation, Ibid, Vol. 50, 1922, pp. 468-474. 

*C. Brooks: The Meteorological Conditions Ice-Sheet and their Bearing the Desiccation 
the Globe, Quart. Journ. Royal Meteorol. Soc., Vol. 40, 1914, PP. $3-70. 

W. H. Hobbs: The Réle of the Glacial Anticyclone in the Air Circulation of the Globe, Proc. Amer. Philos. 
Soc., Vol. 54, 1915, pp. 185-225. 

Henryk Arctowski: The Pleionian Cycle Climatic Fluctuations, Journ. Sci., Series Vol. 42, 
1916, pp. 27-33. 
Walker: Preliminary Study World-Weather, Memoirs Indian Meteorol. Dept., Vol. 26, Part IV, 
1923. Reviewed Brooks, Geogr. Rev. Vol. 14, 1924, pp. 657-658. 
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western Europe noting the departures from normal Berm 


station the midst important semipermanent Likewise. 
probable intensity the rain-bearing summer monsoons western India 
has been for the past several years predicted with considerable success 
some weeks advance study the pressure conditions 
westward, Palestine particular. 

Clayton has reported marked success short-period forecasts 
weather Buenos Aires the basis the daily variation sun-spot 


activity observed the solar observatory Chile. has made 
casts this basis for several and with sufficient apparent su: 
lead the Argentine government relieve the Smithsonian Instituti 
the cost maintaining this observatory. Hence, the sun-spot hypothe- 
sis another explanation weather variations. Evidence the close 
relationship existing between the sun and the weather has been advanced 
several other investigators, including Helland-Hansen and Nansen 
and Huntington’—Arctowski also convinced that the changes the 
centers action are caused solar changes. 


New 


Now for the new hypothesis. The dominance the tropics the general 
so-called planetary circulation the globe has long been recognized. The 
intense solar heating along the equator gives rise the trades, which 
the dominant winds the tropical half the globe. The the 
prevailing winds most the remaining half, are due part the descent 
higher latitudes part the air that rises along the heat equator after 
has been turned far the east the deflective effect the 
rotation. The seasonal shifting with the sun the belt equatorial 
calms, the doldrums, and the resulting winds cause many the gradual 
changes weather from week week the seasons pass, not 
irregular changes now under discussion. These latter, however, may 
partly explained irregular variations the amount air rising the 
doldrums; since, accompanying any increase the amount air expanding 
and rising along the equator, there strengthening the trades and later 
the westerlies. Related these are changes the pressure the sub 
tropical semipermanent high-pressure centers action, with consequent 
alteration the storm tracks higher latitudes. That there are variations 
the amount air rising along the equator seems highly probable now, 
since know that the sun gives out continually varying amounts energ) 


4C. F. Brooks: Ocean Temperatures in Long-Range Forecasting, Monthly Weather Rev., Vol. 4¢ 
PP. 

5H. H. Clayton: Variation in Solar Radiation and the Weather, Smithsonian Misc. Colls. Vol. 71, N 
Washington, D. C., 1920. 

Idem: World Weather, New York, 1923. 

* Bjérn Helland-Hansen and Fridtjof Nansen: Temperature Variations in the North Atlantic O 
iin the Atmosphere, Smithsonian Misc. Colls., Vol. 70, No. 4, Washington, D. C., 1920. 

? Ellsworth Huntington: The Earth and the Sun, Yale University Press, 1923. 
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rtunately, the existence widespread fluctuations the amount 
sing along the heat equator not yet demonstrated, though such 
tuations are very strongly suggested the occurrence the surges 
pressure that frequently move across Australia from the tropics 
and also marked variations often noted the strength the trades 
over extensive regions. 
Another reaction the varying amounts energy received from the 
may tropical cyclones. these commonly pass from near the heat 
higher latitudes they carry away vast quantities energy, 
efly the form latent energy water vapor. 


TROPICAL CYCLONES: DISTRIBUTION AND FREQUENCY 


Tropical cyclones have been known for centuries, and accounts experi- 
ences severe storms are very numerous. Yet, far know, one 
has given much consideration their wider relations. Indeed, they appear 
not have been suspected having more than local and temporary mete- 
orological importance. The chief reason why they have been ignored 
because they were thought rare phenomena. Instead, now 
must realize, they are numerous and widespread: several tropical cyclonic 
disturbances occur each month the year somewhere; and the summer 
and autumn large parts the tropics are profoundly affected, and also 
many parts higher latitudes. Destructive tropical cyclones have occurred 
every month the year the Far East, the Bay Bengal, and Aus- 
tralia; and all but one two months they have occurred the South 
Indian Ocean, the South Pacific, and the eastern North Pacific. the 
West Indies they are very rare the first four months the year, Mitchell 
reporting none the last thirty-six years; but Poey’s long record includes 
examples. The more the records storms are studied, the more widespread 
their distribution among the months found all regions. Moreover, 
although destructive hurricanes are rare certain parts the tropics and 
are rare everywhere during winter and spring, less severe storms tropical 
origin are not thus closely limited. Fortunately, few tropical cyclonic 
storms cause much destruction; and, although some cause gales simultane- 
ously over area several hundred miles across, most them demolish 
only few score miles wide, and some are only few leagues wide. 
Then too, the tracks followed differ much that any given locality may 
hit disastrously only considerable intervals, even the stormiest 
regions. Furthermore, general only the more violent storms have been 
considered worthy mention. false local pride sometimes leads resi- 
dents storm-affected regions silent possible even about storms 
that were violent enough demolish practically all houses the district. 


Hence arises the erroneous impression that tropical cyclones are rare phe- 
mena. 
*E. T. Quayle, of the Central Meteorological Office, Melbourne, has made special study of these (oral 
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Table shows the average number recorded tropical cyclones 
yearly certain regions. 


AITINg 


TABLE I—AVERAGE ANNUAL FREQUENCIES RECORDED TROPICAL 


Far Eastern Pacific (110° 140° E.) 

Central North Pacific (140° 140° E.) 

Eastern North Pacific (east 140° W.) 

South Pacific (130° 160° E.) 

Australia and Coastal Seas (110° 160° 

South Indian Ocean 

Arabian Sea 

West Indies, etc. 


Most the data upon which this table based are discussed 
However, the source the large figures for lesser tropical disturbances 
given for the Far East and Australia deserves comment here. For Australia 
the daily weather maps covering thirty years were studied. The large 
figures for the Far East are also based study the daily weather maps, 
especially those issued the Japanese Imperial Marine Observatory, 
Kobe, 1920 and 1921. weekly summary weather conditions Dr. 
Okada plots and numbers the storm tracks. The disturbances obvious 
tropical origin have been selected from his tracks. The total well over 
one hundred tropical cyclones occurring yearly, the average, longi- 
tudes 110° 160° (less than one-seventh the circumference the 
globe) certainly surprising. Nearly all those shown Okada pass 
out the tropics into higher latitudes, :isually not destructive hurricanes 
but, nevertheless, distinct disturbances. the light such numbers, 
who can maintain that tropical disturbances have only local significance’ 
Although these far eastern longitudes yield large fraction the total 
given Table because only recorded storms are included, and most 
the lesser disturbances escape record elsewhere. For only one other exten- 
sive part the tropics are daily weather maps made, namely, the West 
Indies; and they are not The future may prove that, except 
longitudes 110° 150° E., there are more than twice many tropical 


Visher: Tropical Cyclones Australia and the South Pacific and Indian Oceans, Monthly 
Rev., Vol. 50, 1922, pp. 288-295. 

Idem: Tropical Cyclones in the Northeast Pacific, between Hawali and Mexico, ibid., pp. 295-297. 

dem: Notes on Typhoons, with Charts of Normal and Aberrant Tracks, ibid., pp. 583-589. 

Idem: Tropical Cyclones of the Pacific, Bernice P. Bishop Museum Bull., Honolulu (in press). 

® The Indian Government now publishes a daily weather map including the Bay of Bengal which, since 
most ships carry radios, should be valuable in this connection. The writer, however, has not had access to# 
series of these maps. 
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year are shown Table One reason for this belief 
large percentage winds from abnormal directions the trade wind 
for each five-degree square the monthly pilot charts issued 
Hydrographic Office Washington. The wind roses were prepared 
Weather Bureau from all available ship logs. will noted 
gives annual averages. The number storms any area 


fluctuates sharply, one year perhaps two three times 
the next. 


EFFECTS TROPICAL CYCLONES UPON THE WEATHER 
LATITUDES 


The effects tropical cyclones upon the weather mid-latitudes are 
direct and indirect. The direct effects are partly the same those 
produced within the tropics and are partly different. Among those that 
the same, mention may made the changes air pressure, wind 
lirection and velocity, cloudiness, humidity, and precipitation. For ex- 
ample, the tropical cyclones bring the lowest pressures southern Australia 
and the United States, and also the strongest winds aside from those 
They also cause the heaviest widespread rainfalls. Effects 
hat differ from those produced within the tropics are the conspicuous 
lifferences temperature and wider zone influence. 
tropical cyclone advances from the tropics into middle latitudes 
produces series marked changes weather. some distance 
the northwest the center, the northern hemisphere, cool northwesterly 
winds, clear skies, and fine weather generally prevail. Nearer the storm 
center, cloudiness, heavy rainfall, and strong gusty winds are the rule. 
Thus tropical cyclones that move northward some distance from the eastern 
coast China the United States bring those regions fine spells 
weather, then rain and strong winds. For example, two tropical cyclones 
that moved almost simultaneously from the Caribbean Sea and the Gulf 
Mexico northward Southern Canada and thence northeastward 
October, 1923, brought the eastern half the United States most the 
rain received that month and produced several consecutive rainy days. 
The encircling winds tropical cyclones produce notable changes 
temperature middle latitudes. The winds from the south, the eastern 
side the center the northern hemisphere, bring northward large quanti- 
ties tropical heat and moisture. Some the most oppressive spells 
hot weather Japan are associated with tropical disturbances that pass 
northward the west those islands. Similarly Australia, tropical 
disturbances that pass southward some distance inland bring oppressive, 
muggy weather the eastern cities. the opposite side cyclonic 
disturbances, however, the wind from higher latitudes and hence cool 
and relatively dry. Australian weather reports there frequent mention 
tropical disturbances ending long sultry spell weather. Similar 
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welcome changes weather occur frequently the early autumn 
China and Japan well the United States whenever tropical 
pass northward some distance from the coast. 


INDIRECT EFFECTS 


The indirect effects tropical cyclones upon the weather middle 
latitudes are three main types, those due disturbances the 
planetary circulation, those due disturbances the so-called pern 
and those due the influence the tropical 
themselves upon other cyclones middle latitudes. 

The normal planetary circulation disturbed the lowered 
temperatures produced the dense canopy clouds, the active evapora 
tion occasioned the strong winds, and the agitation the sea. 
evaporation requires much heat, the surface the ocean cooled appreci- 
ably the hurricane winds. The cooling increased the fact that the 
canopy clouds decreases insolation greatly. The latent energy 
resulting vapor released relatively high altitudes, where condensation 
takes place, used moving air water. any case largely 
lost far surface warmth the storm area concerned. The 
the sea also results lower surface temperatures, since the water 
even slight depths decidedly cooler than the normal surface water the 
tropics, and breaking waves cause mixing the water. 

the same time that the surface temperatures are reduced the tem- 
peratures considerable elevations the atmosphere are increased, owing 
the release latent energy when condensation takes place." Therefor 
tropical cyclone first accelerates the rise air low latitudes 
doing speeds the planetary circulation. But after the storm has 
passed out low latitudes has died out much less air rises that portion 
the doldrum belt than normal. Hence the trades and antitrades are 
slowed up, and far-reaching effects are produced upon the extra tropical 
high and westerlies. The abnormally cold surface-water conditions produced 
tropical cyclones may last for weeks even months and may carried, 
with lessened intensity, into remote regions general ocean currents. 
For example, Brooks and others report significant effects upon the 
weather northeastern United States and northwestern Europe abnor- 
mally cold surface waters the Gulf Stream and related drifts weeks 
even months after such departures have been produced the West Indian 
region. Recently the effects surface-water temperatures the 
Mexico upon the winds and rainfall Texas have been effectively pointed 
out 
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i This increase is shown by numerous balloon data. However, soundings also show that at great heights 
cyclone the air abnormally cold. This apparently due the effects inertia, the upward-moving 
air having ascended beyond the level of equilibrium. 

8 Loc. cit. 

Tannehill: Influence Gulf Water-Surface Temperatures Texas Weather, Monthly 
Rev., Vol. §1, 1923, pp. 345-347. 
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Another effect that not local that exerted upon action.” 
hurricane passes near semipermanent high, such the Bermuda 
air drawn from and distributed elsewhere. Hence the 
atensity the high reduced, and its shape and position are 
tracks storms far away, even its opposite side, are thereby 
fected. Likewise the slowing the normal planetary circulation, 
ned above, means that the amount air rising along the dol- 

reduced and that the antitrades are weakened. turn, the 

descending lessened, and the belts high pressure lati- 

25° 35° not receive their normal amount and are weakened. 

irregular variation the height and velocity the antitrades reported 
Fassig from Porto Rico and Daingerfield from Honolulu may 
caused partly such disturbances. The so-called high 
completely severed whenever depression migrates from the tropics 
higher latitudes; and this happens nearly hundred times year, have 
seen, segment comprising only seventh the earth’s tropical circum- 


rerence 


EFFECTS TROPICAL CYCLONES OTHER CYCLONES 
LATITUDES 


Cyclonic storms already moving eastward mid-latitudes are deflected 
from their previous course the newcomers, the lows often being attracted 
and the highs normally repelled. After the tropical disturbance has come 
into high latitudes becomes indistinguishable from other cyclonic disturb- 
ances occurring there unless characterized greater intensity. The strong- 
storms, they recent arrivals from the tropics extratropical storms 
reinforced newcomers they move eastward, are able break through 
barriers high pressure that can stop least divert weaker storms. 
The daily weather maps for the northeastern Pacific often show the effect 
such impacts. The map for December 16, 1921, completed weeks later 
Mr. Daingerfield, then charge the Hawaiian Section the 
Weather Bureau, shows tropical cyclone, traceable Philippine and 
Japanese maps from the Carolines December east Japan the 
impinging against the great high that had prevailed far south 
Alaska for some days. The pressure increased east the storm ad- 
vanced. The storm broke through the barrier high pressure December 
17, and its later phases can traced the United States Weather maps 
across the United States. 


CONCLUSION 


conclusion, let return the hypotheses mentioned the earlier 
part the article. The first (accidental variation) doubtless has local 
value forecasting; but, many recognize, does not explain the wider 


See Plate Fassig: Hurricanes the West Indies, Weather Bur. Bull. 
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variations from year year. The second (jostling storms) 
has real value, and not all contrary the new hypothesis, which 
supplies explanation the source many the new storm 
third (the counter-current hypothesis) helps explain the mechanics 
origin some storms but means all. The fourth (that influences 
emanating from ice caps control weather) may true locally but 
not true for most the earth, since such storms never move far 
ward, and few storms enter the tropical half the world from hig 
latitudes. The hypothesis centers action certainly has great 
and fits with the new hypothesis, which supplies explanation 
how variations the centers may produced. The solar hypotheses 
likewise, are aided the new hypothesis, provided variation the number 
tropical cyclones related solar changes some kind, and this seems 
the case least certain large 

Thus appears that the hypothesis that tropical disturbances, and 
particularly tropical cyclonic storms, have important influence 
weather all latitudes worthy serious consideration, since takes 
into account important phenomena hitherto ignored and helps explain 
much not heretofore satisfactorily explained. 

The gathering sufficient data test adequately this hypothesis 
require much time and Information any data having 
bearing will greatly appreciated. 


®S. S. Visher: Sunspots and the Frequency of Tropical Cyclones, Amer. Journ. of Sci., Ser. 5. \ 
1924. PP. 312-316 


PLANS FOR EXPLORATION THE HEADWATERS 
THE BRANCO AND ORINOCO 


HAMILTON RICE 


The OBJECTIVE 


The first main object the present expedition the Amazon Basin 
topographical: carry out survey the Rio Branco from where de- 

bouches into the Rio Negro its branches, the Uraricuera and Tacutu; 
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Barcellos 


Map showing the general location of the region of Dr. Rice's present explorations. 


follow its first-named western tributary its sources, the Parime and 
Auari; and cross from one these over the Serra Parime the main 
source the Orinoco. Indians the upper Orinoco have told path 
leading from the Orinoco the Parime branch the Uraricuera that 
used the Guaharibos passing from one river system the other. 
was while attempting reach the main source the Orinoco 1920! that 
small party was blocked band Guaharibos point known 
the raudal (rapids) Guaharibos, not improbably the scene the historic 
encounter with forces the Spanish Boundary Commission under Francisco 
Bobadilla 1763. This encounter, combat without much honor the 
Spaniards, was apparently the cause the unending hostility the indi- 
genes who, true their mandate that all—white and Indians alike— 
ascending the river should attacked, have for 160 years successfully 
repelled all invaders entering their domain. The bridge, whether commis- 


Hamilton Rice: The Rio Negro, the Casiquiare Canal, and the Upper Orinoco, September 
1920, Geogr. Journ., Vol. 58, 1921, pp. 
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sion not, ceaselessly guarded and the dead line beyond which 
may pass. Humboldt was deterred from attempting the authorities 
Esmeralda and his poor physical condition. Codazzi, the valiant Italian, 
said have been repulsed. Spruce’s Venezuelan allies failed reach 
Esmeralda. Schomburgk crossed from the east too far the north and was 
outside the danger zone the Padamo, which route reached Esme. 
ralda. Rojas Michelena ascended the mouth the Rio Umauaca only. 
Chaffanjon, the Frenchman, 1886 actually succeeded passing the 
Guaharibos and ascended slowly and laboriously for several days more. 
claimed have reached the source; but Caripoco, Maquiritare Indian. 
the only surviving member Chaffanjon’s crew and member mine 
1920, assured that they did not reach the source and that the river 
was deep, narrow cafio when they turned back, which point showed 

Chaffanjon had sextant, but unlikely that knew how use 
his sketch map uncontrolled any points determined astronomically: 
merely rough compass traverse plotted estimated time and distance 
naturally largely error. 

There mention the trend the serras which; according Cari- 
poco, cross the river from northeast-to-southwest direction, which just 
would expected and not the absurd north-and-south direction 
dicated today the best and most conservative British, French, and Ger 
man maps. The Serra Parime undoubtedly one and the same with the 
Serra Taapira Pecu, which turn responsible for the great reefs that 
make the series caxoeiras from the mouth the Caiary-Uaupes Cam- 
anaos the Rio Negro and further the southwest rise into hills again 
around the bases which the Rio Marie winds. 


topographical work east the Andes important bear mind 
the value recognizing from single hill discrete elevation, the 
ity scarps, terraces, and lines hills. The maps, ancient and modern, 
and the authors, early and recent, that have examined fail this matter 
physiographic interpretation. 


SURVEY 


the methods survey, the usual one compass traverse means 
time and distance scales checked astronomically determined latitudes, 
longitudes, and azimuths, together with wireless time signals, will further 
supplemented aerial photography. 

specially constructed hydroplane, Curtiss Sea Gull type, with Fair- 
child camera and wireless apparatus, has pilot Walter Hinton, 
renown, and engineer John Wilshusen, who last year accompanied Hinton 


this capacity the flight from New York Rio Janeiro. Capt 
Stevens the Air Force Section the Army will have 
the aerial photography. some notable results the 
states. Aerial photography supplement ordinary survey the 
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reatest value augmenting the detail data either side ordinary 

route traverse. those districts where either the hostility the natives 

physical obstacles are such delay progress expedition 

check its ingress, aerial photography may resorted 

explorer wireless has solved the heretofore perplexing matter ob- 
satisfactory longitudes the field. 

the present case, for instance, the source the Orinoco about one 
hundred miles north Barcellos. allowing for the compass variation, 
which W., course can set from Barcellos, where the Rio Negro 
ten twelve miles wide and affords good take-off for the plane spite 

islands. reconnaissance trip can made over this area, photo- 
obtained, and return Barcellos accomplished within few hours, 
vielding information the greatest value: such the trend the moun- 
tains, the possibilities traversing them, the distance between the sources 
the Orinoco and the Parime tributary the Uraricuera, the number 
Guaharibo clearings, and evidence habitations. The south-to-north 
flight from Barcellos the source the Orinoco may further augmented 
turning east from the Parime Serra and crossing the Branco where the 
country supposed more open and plain-like character. 

Provision will made for developing the films soon possible after 
exposure, that the night the day which they are taken. 

The wireless work charge John Swanson, New York, radio 
inspector who accompanied the expeditions 1916-1917 and 
wireless operator. All the apparatus has been assembled and put to- 
gether Mr. Swanson and his assistant, Mr. McCaleb, and three parts, 
sections. The largest, destined for the base camp established 
the Rio Branco spot near Boa Vista, designed transmit well 
receive, the wireless equipment the hydroplane, whose transmitting 
power, however, limited necessity area fifty miles. The wire- 
less instrument for the survey party for receiving only, its principal func- 
tion being, course, the reception wireless time signals. 

Inasmuch surveys over regions like Brazilian Amazonas and Venezue- 
lan Guayana are limited such traverses have been mentioned, and in- 
asmuch any such rigorous method triangulation impracticable, 
especial attention paid the frequency, accuracy, and most expeditious 
means astronomical observations for the determination latitude, lon- 
gitude, and azimuth. These are vital importance, them the errors 
the daily traverses are corrected, and they form the framework upon which 
the map constructed. 

During the long so-called dry season many the nights are overcast 
great cumulus clouds. such occasions during the expedition 
Mr. Chester Ober, the Coast and Geodetic Survey, and often 
resorted the St. Hilaire, method for obtaining 


latitudes and longitudes. This method was suggested passage 
volume Arthur Hinks, Secretary the Royal Geographical 
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with observations the time-honored practice separate pairs 
and south stars and east and west stars for obtaining latitude and 
respectively, were found compare most favorably and show that 
method can relied upon give excellent results. 

Upon our return from South America had read with much interest 
the work that Dr. John Ball and Mr. Knox Shaw had been doing 
Egypt with the astrolabe, and later had the opportunity working 
evenings with Claude Paris and having him demonstrate his astrolabe 
prisme. Mr. Reeves, the Royal Geographical Society, has ingeniously 
devised prism that may fitted any theodolite that all the 
tages possessed astrolabe are thus obtained for the theodolite, which 


addition its greater diversity use, much more portable than 


astrolabe prisme. Mr. Weld Arnold, who assisted Mr. Reeves this work. 
accompanies the present expedition topographer. and Mr. 
Miller, the American Geographical Society’s School Surveying, 
prepared lists suitable stars with their times and azimuths for use with 
the prismatic astrolabe attachment fitted the 

will interesting see what extent, under such variable conditions 
prevail tropical South America, this really accurate instrument 
practicable. 


STUDY THE NATIVES 


The second main object the expedition continue the investigations 
the indigenes along more extensive lines than has heretofore been pos- 
sible pursue. This includes thorough medical survey possible 
the Rio Negro region, work under the direction Dr. Richard Strong, 
whose researches and achievements the Philippines, Serbia, and Man- 
churia are internationally known, and with the aid Dr. George Shattuck 
and several efficient assistants the Harvard School Tropical Medicine. 

Since 1905 Dr. Wolfersham Thomas, who first went 
combat yellow fever, has carried on, single-handed and unrecognized, med- 
ical investigations and researches that are the highest importance 
tropical medicine general and the welfare the people Amazonas 
particular. the Brazilian federal authorities Dr. Thomas has been both 
help and inspiration; his experience and ability handling such diseases 
yellow fever, malaria, and hookworm render his services the utmost 
value the intermittent campaigns that are being carried stamp out 


2A. R. Hinks: Maps and Survey, Cambridge, 1913, p. 62. 

* The object of the star lists is to dispense with the necessity of computing star observation programs in the 
field before making observations by the ‘Equal Altitude” method. 

Lists for each degree of latitude from 3° S. to 5° N. have been computed by a graphical method devised | 
Mr. Miller and contain between 900 and 1000 observation times for each degree, or in other words an average 
time interval of less than two minutes between every two observations. 

The stars are arranged in the order of their L.S. T. of observation, which is given together with their R.A.’s 
to the nearest minute of time. The azimuths are given correct to the nearest quarter of a degree, and an indica- 
tion is added as to whether a star is listed in the American Ephemeris, the British Nautical Almanac, or the 
French ‘‘Connaissance de Temps,”’ together with its magnitude. 
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ourges. Yellow fever has practically been deleted from 
while malaria and hookworm are being spasmodically combated. 


these evils are many, and the grisly troupe that follow their 
deplorable result. can never free them until the sur- 
ding country rid the contaminating causes. That consum- 
mated through education the people the laws hygiene and sanitation. 
The question population the Amazon valley not much one im- 
Germans, other Asiatics and Europeans 
can ever take the place the native race, which preéminently fitted, 
adaptability environment and inherited characteristics, for develop- 
the resources the country. 


Let glance for moment what may well called the Sao Gabriel 
experiment—the substitution elementary education for religious dogma, 
the physical and mental effort means agricultural 
well common schools. the spring 1918 the request His Ex- 
cellency, Senhor Domicio Gama, Brazilian Ambassador Washington, 
wrote the following letter, stipulating that should open letter 
reach many Brazilians possible. 


dear Ambassador: 

our discussion the other evening sending you written statement 
what seems significant opportunity, which, taken advantage of, may 

great moment and importance the future prosperity and welfare Brazil. 
few months ago there appeared the magazine Americas”’ article relative the 
those great fluviatile wildernesses the Amazons, written one who thinks 
knows apparently only the rubber which may gathered there. His optimism was 
ndampened any realization the truth that the indigene numbers diminishing 
inexorable law nature because the simplest precepts are ignored unrecognized 
authorities, and without the indigene the question colonization and labor serious 
ind well-nigh hopeless one. The settling the United States and Canada steady 
stream immigration from the European countries was far different proposition the 
corollary peopling the Brazilian Sertao with race whose labor and industry the veg- 
etable and mineral wealth may exploited and the naturally rich land utilized for various 

crops. 

During February 1917 party was detained several weeks Sao Gabriel, upper 
Rio Negro, and was much interested comparing conditions the village that time 
with those two previous visits 1908 and 1913 respectively. Improvement there was, 
though undeniably opportunity existed for still greater. 

Since visit 1913 mission under the direction the Salesian Fathers had been 
inaugurated, thereby quickening the religious sentiment and spiritual feeling the place 
and imparting renewed life the diminutive church and its equally tiny detached belfrey 
clinking bells. Padre Giordano, prefeito apostolico Rio Negro (Amazonas) 
the head the mission, and Revmo. Sr. Padre Joao Balzola his coadjutor. Both men 
have worked for many years the Brazilian wilderness converting Christianity the 
Indians, leading lives noble example and unaffected humility, true missionaries. 

Padre Giordano was the easier and more interesting talk to, perhaps because older 
years than his confrére, and greater liberality his viewpoint consequence more 
prolonged acquaintance with the outside world. Furthermore, had common interest 
the Caiary-Uaupes and the Rivers, explored 1908 and 1913 respectively, 
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and having returned from visit their lower courses few days after 
Sao Gabriel. 

amiably agreed that linguistic study rather than ecclesiastic would avail 
children, and found him ready disciple belief opposed that 
and the early missionaries, who were strong advocates for instruction the Tupi 
reasoning that autochthonous race would then not regard the white men 


intruders but might easier assimilated won over the higher cultivated 


and join them large numbers. Such has not been the case, but rather retreat 
whites with ultimate vanishment which allowed unchecked means 
the most valuable ally nature has furnished for the future working country, 


nitude which excites imagination. are not helped because they not 
They do not progress because they are not helpe ~ so says Ke ller, a travel 
century ago commenting the vicious circle. 

Schools should once instituted and the teaching the Portuguese lang 
compulsory. Possessed this, consciousness power and pride are 
duty and feeling responsibility are felt, the individual becomes trained into 
and the state the richer valuable and loyal citizen who the very 
mental evolution then infinitely better subject for ecclesiastical considerati 
conversion. 

Padre Giordano pleaded that such sentiments had more than once been put 
Church authorities but that was not possible get money appropriated for such 
ure, and the monetary allotments were miserably small barely suffice for 
expenses they were, and absolutely precluded the possibility taking any init 

was exultant and pledged himself teach Portuguese the two dozen 
Indians both sexes Sao Gabriel, volunteering that wife and would 
institute school there, imposing only the condition instruction Portuguese, 
reading and writing well speaking it, which last the Indian readily does aft 
little. 

Not only Sao Gabriel have heard Indian mothers clamoring for school for thei: 
dren, but other villages far distant from it. 

From were sent Portuguese school readers, arithmetics, geographies, 
histories primary and secondary grade, stationery, pencils, rubbers, crayons, blackboards, 
pens, and ink. 

Stress laid the school paraphernalia not only because the much more pra 
results that may obtained from the employment such necessary equipment and mat 
rial, but also because its paramount importance the influence exerted for good 
moral and mental effect produced the pupils. Their minds are sensitively impressi 
able stage, and everything acutely felt. These are the very things that convey 
visible, tangible force civilization. They are objective, first curiosity, then interest 
which last once aroused and sustained means success. 

The panoply school conduces organization and discipline, and any good 
accomplished firm and insistent policy must carried out, universal its applica 


for sporadic efforts will avail naught. this elementary training and arousing 


have table report just received from Colombia entitled sobre las 
Misiones del Caqueta, Putumayo, Coajira, Casanare, Meta, Vichada, Uaupes, Arauc 
Junta Misiones has its president the Archbiship Bogot4, and two its spon 
are the President the Republic and the Papal Nuncio Colombia, State and Chur 
working together for the common good. The reports from the missionaries themselves 


me, who know well the savage wilderness wherein they are working, deeply 


and stirringly inspiring, especially the several letters sent from the Rio Cuduyari Pedr 
Baron the Archbishop The narration the ravages unrecognized diseas 
among the Indians and the heroic but ineffectual efforts the missionary control and 
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cause oft-repeated reflection part the necessity also medical 


proportion the priests and missionaries who consecrate their lives the 
the South American indigene, the greatest good obtained. 
Cuduyari while geographically nearer than less difficult ac- 
the latter, and only two days below its mouth the boundary Colombia and 
irked the Kerari. North and south and the east the river are great com- 
Indians whose salvation and redemption are earnestly desired and im- 
the welfare Brazilian Amazonas. 
Janeiro Government ought take example from the Bogota authorities. 
lly found the superintendentes and intendentes Amazonas very intelligent, well- 
progressive set men whose services could utilized together with the mission 
work stupendous importance and unalloyed blessing carried out along 
lines intelligently directed the central Government. 
Couto Magalhaes’ volume (edition 1876) should republished and 
those officials and missionaries whose labors will the valley the Negro and 
fluents. The cheap edition (1913) now published and sold and Rio Janeiro 
worthless the complete 1876 book valuable. the many dictionaries and gram- 
Nheengatu, the 1876 edition the most correct, easiest, and most 
for the learner acquire dialect with which can converse easily with the in- 
genes area more than 5,180,000 square kilometers. present next im- 
obtain copy this valuable book either Rio Janeiro, London, Paris, 
rid, Lisbon, but would easy matter for the Government have issued. 
his way great amount time may saved those whose task will instruct 
guese the indigene children, and this course only possible after acquiring mas- 


+} 


the indigene’s own tongue. 


foolish deny that there any other way the cherished goal sought than the 
lest kind self-sacrificing and self-effacing work, achieved only strong men and 
men actuated high ideal and obsessed spirit true missionary zeal and patri- 
feeling. include women, for isa field wherein wide scope possible for efforts 
their part all four subjects, religion, education, agriculture, and sociology. 
know Brazil and the Brazilians, their high sense national honor, their humanity and 
spitality, their sympathetic understanding, and their national asset amenity. Pa- 
tism and 


ther 


emocracy, political freedom and religious liberty are dominating notes 
character that splendidly exemplify the best ideals and traditions the West- 
ern world, and because these believe Brazil can useful, practical, and profitable 
piece colonizing and civilizing work the world has ever seen. 

Very sincerely yours, 


RICE 
J ne, 19138 


The school Sao Gabriel was started late 1917 with twelve pupils. 
The town that time had population perhaps 400 souls. The school 
rapidly became popular not only with children but with adults; several 
sessions daily were and the truant officer’s duty was transformed 
into one police vigilance—to prevent the Indian children from the west 
bank from crossing the dangerous waters bad weather, the caxoeiras 
Sao Gabriel being the worst the Rio Negro along its length 1000 
Today the school has 275 pupils gathered two buildings, one for 
boys, another for girls; there are also agricultural school for boys and 
raining school domestic accomplishments and nursing for the girls. 
iddition hospital has been started, two doctors and four trained nurses 
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from Rio Janeiro serving for stated period and turn being succeeded 
another staff. The hospital supplied with up-to-date equ 
The population the village has increased extraordinary 
1919 the improvement due favorable educative influence was be; 
apparent. The manners the children had changed from 
unkempt little savages those well-ordered and civilized com: 
and general health was greatly improved. Cleanliness houses 
ness gardens, along with general quickening, impressed the 
There was considerable sickness the lower river that year, mala: 
influenza being especially prevalent; but Sao Gabriel 
time the story has been one steady progress and upward trend. 
December, 1919, Monseignor Giordano, the father charge, 
unrecorded hero, man great kindness heart, infinite patie: 
and ability his work. What has done for the humble huma: 
the South American wilderness may never told, but every way 
deserves counted among that host self-sacrificing missionaries 
during the ages have consecrated their lives such work. 
worthy successor Mons. Giordano Mons. Pedro Massa, 


whose guidance and leadership the initial work Giordano being 
and developed most gratifying and inspiring way. practical 
possessing the training and experience necessary such work and 
with the missionary zeal and religious spirit that seem inspire the 
Fathers, his initiative, energy, enthusiasm, and ability are achieving re- 
markable results. 

Not many miles the northeast Sao Gabriel the almost unknown 
country the Orinoco and the Guaharibos, blancos”’ the early 
Spaniards and Humboldt. They have faithfully and efficiently kept their 
ultimatum sent proud and dictatorial way the leaders, Iturriaga and 
Solano, the expedition the Royal Spanish Boundary Commission alter 
the clash with Francisco Bobadilla. 

Richard Spruce, writing from Venezuelan Guayana his patrons, 
Hooker and Tisdale 1853, states that sending Guaharibo vocab- 
ulary, list words obtained from captured Guaharibo whom 
interviewed near the upper end the Casiquiare Canal. prolonged and 
exhaustive search the curator Kew and his assistants has thus far failed 
disclose this valuable document, though the actual letter cited above has 
been located, have all the exquisitely neat and model diaries Spruce, 
his manuscript notes, and other data. 

Ethnologically the Guaharibos are interest extremely primitive 
people, who are anthropophagous, eat their food raw, and apparently possess 
knowledge fire. They have dogs, live circular houses 


communal plan, cultivate plantations during part the year, and for 
the remainder roam bands over savage wilderness bisected 
Parime serra. 
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GEOLOGICAL SIGNIFICANCE ISOSTASY AND 
GRAVITY MEASUREMENTS: REVIEW* 


LONGWELL 
Yale University 


Very large regions, such the wide ocean floors and very large divisions 
show their gravimetric behavior only slight departures from 
condition gravity theoretically demanded [by the doctrine isos- 
Adjacent these regions normal gravity there are nu- 
exceptions with pronounced variations from the theoretical normal 


ndaition 
( LLLIVIIS. 


The essential thing that where exceptions are found, 
are nearly always position suggest explanation the ground 
the peculiar geological position the district. cannot denied, how- 
ever, that are still far removed from complete explanation all gravity 

These brief extracts express some the broader conclusions drawn 
Dr. Born his recent book isostasy and gravity measurements. 
conception this author’s important work, however, can gained 
only careful study the book, which contains wealth information 
presented analytical and practical form. 

literature isostasy, already surprisingly large, growing rapid 
rate foreign languages well English. digest all the available 
facts, whether geodetic geologic, accompanied judicious analyses and 
nterpretations from geologic viewpoint, needed every student 
earth science. Exactly what has been and being done Europe and 
Africa, well America and India, determine gravimetric conditions? 
What significant relationships are known exist between geologic structure 
and values gravity? What geologic tests isostasy may accepted 
reliable, and how may the larger facts earth history explained accord- 
ance with the theory? Dr. Born’s work goes far toward answering these 
and other important questions; not much advancing entirely original 
ideas welding together the most significant things already published 
nto eclectic treatment. The book should especial value America, 
ecause summarizes facts and ideas not otherwise available except 
laborious search through European literature. 


COMPARISON METHOD 


Europe, particularly Central Europe, the net gravity stations 
many times denser than the net the United States. Europe has thousands 
( f 


such stations, and many the observations are concentrated districts 
especial geologic significance, such the Alps and the Harz Mountains. 


*A. Born: Isostasie und Schweremessung: 


Ihre Bedeutung fiir geologische Vorgange. 160 pp.; maps, ills. 
is Springer, Berlin, 1923. 
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question arises the most effective method using the gravity da; 


for geological purposes. The Germans follow the lead Helmert, and 
has been supposed many that they reject the reduction methods Hay. 
ford and Bowie, well known America. Born makes clear, 
that the Hayford-Bowie method held high regard means 


the theory isostasy. Reduction minimum gravity anomalies 
deflection residuals for all stations the United States fully justifies 
assumption compensation complete within few tens miles below 
earth’s surface and makes appear highly probable that masses 
tinental even considerably smaller size are maintained essentially con 
plete equilibrium. However, the Hayford-Bowie depth compensation 
arrived considering all known stations, can best only averag 
value. Probably the depth actually varies between wide limits; and 
average value applied limited region where the depth may con- 
siderably greater less than the average, error introduced which se- 
riously affects the geological usefulness the computations. Furthermor 
the assumption compensation uniformly distributed depth will in- 
troduce important errors consideration particular districts, althoug! 
such assumption may justifiable considering region 
dimensions unit. 

The Bouguer method reduction omits the assumptions mentioned 
above', and therefore the data derived this method are considered mor 
valuable for special geological use than the Hayford-Bowie 
Bouguer anomalies see direct comparison between observed values 
gravity and the theoretical values computed without assumption isostasy 
Thus the complete discrepancy for each station group stations, un- 
affected further assumptions, available for study the light geo- 
logical conditions the district. Viewed impartially, the two methods 
reduction should not conflict give occasion for the growth rival schools 
Each the methods valuable for particular purpose. The value the 
Bouguer method the geologist well appreciated after study the is- 
anomaly map for Central Europe prepared Kossmat and Lissner (re- 
produced Born, 73). The Alps and other young mountain systems 
stand sharp relief areas low density, whereas the lowlands 
appear generally districts comparatively high density. close rela- 
tionship gravity values the larger units topography and geologic 
structure evident glance, and certain apparently anomalous areas 
are marked out for special study. The Germans have developed method 
for evaluating the degree which the relationship complete. applica- 
tion this method the region the Alps found have certain excess 
mass, spite the marked deficiency density. This fact, considered 
with the geologic recency folding and thrusting the Alps, suggests 
appreciable lag adjustment after deformation. 


1W. D. Lambert points out (A mer. Journ. of Sci., Ser. 5, Vol. 8. 1924, pp. 92-93) that the Bouguer ! 
involves some assumption in correcting for the effect of topography about stations. 
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Although not mentioned Born, Bouguer map the United 
States prepared under the direction William Bowie interest this 
The map necessarily highly generalized character, since 
some two hundred observations were available for its construction. 
Nevertheless certain broad relationships are evident. Except for small 
areas near the coasts practically the entire country shown with 
Bouguer anomalies. Thus the relatively low density the con- 
‘nental mass emphasized, and there suggestion that present areas 
heavy sedimentation have certain degree overload. The Appalachian 
axis outlined contours relatively large negative anomaly, and the 
entire Western Cordillera, including the Colorado plateau, appears 
huge density syncline, with subordinate deeper basins. With multiplication 
stations this mountain area the relation between gravity values and 
structure should become more striking. Additional stations the 
basin ranges are particularly desired. present the anomaly map 
Nevada depends only three stations, not especially representative 
geologic conditions; and the entire Sierra Nevada shown area 
negative anomaly the basis single station. More complete Bouguer 
isanomaly maps will value for geologic study. 


PRESENT STATE EQUILIBRIUM THE EARTH’S CRUST 


Dr. Born analyzes some length the available data, including 
observations sea, indicating the present state equilibrium the 
crust. Except for the Indian Ocean, which shows decided excess mass, 
wide oceanic areas appear very completely compensated. Con- 
tinental slopes show apparent departure from the isostatic condition, 
owing the disturbing influence the steep gradient. Zones recent oro- 
geny the southwestern Pacific have striking departures from equilibrium. 
The Tonga Plateau and Tonga Deep, which have respectively very large 
positive and negative anomalies, are believed represent young moun- 
tain mass and its foredeep. Volcanic islands and submarine volcanic masses 
generally have large positive anomalies, which Born ascribes great part 
tooverload. Such features logically have excess mass, for they represent 
rapid accumulation material without the compensating influence ero- 
sion. analyzing these large anomalies Born makes due allowance for the 
disturbing influence steep borders. also ascribes part the apparent 
overload high specific gravity near the station but considers this factor 
subordinate, pointing out that deep water bodies, whether large limited 
lateral extent, appear have little influence lowering gravity values, 
although water much lighter than rock. Born’s position striking 
contrast that Bowie, who attaches large importance the influence 
heavy light material near the station. Arguments far presented 


See William Bowie: Investigations of Gravity and Isostasy, U.S. Coast and Geodetic Survey Special Publ. 
40, Washington, D. C., 1917. 
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both sides the question are largely qualitative character, 
the matter appears sufficiently important demand careful quantitative 

Turning the continents, Born finds that the old Russian 
well the mosaic Central Europe, including the Harz Mountains, 
slight but unmistakable excess mass. The explanation suggested 
incomplete return subcrustal material the closely adjacent reg 
recently relieved its ice load. Synclines foredeeps bordering young 
folded mountains generally show deficiency mass, despite their 
load detritus. Perhaps this deficit aids giving regional 
for the overload the mountain mass. The table-land West Africa ap. 
pears have excess mass, but with assumption uniform 
depth 150-200 kilometers this apparent excess tends disappear 
the great graben system East Africa the graben stations show decided 
mass deficit, whereas the intervening plateau stations show excess mass 
Born concludes with Kohlschiitter that this region almost 
uncompensated. 


THE PART ISOSTASY OROGENY 


Isostasy held play secondary but important part 
interest find that several German geologists are turning modified 
form Airy’s original hypothesis (1855) attempt harmonize the 
facts mountain folding and thrusting with the demands isostatic com- 
pensation. Heim proposed 1918 that compressive forces 
for folded structure cause great thickening the crust the mountain 
zone. According this theory mountain chain system protrudes down- 
ward well upward, the downward protuberance light material int 
the heavy subcrustal zone being great enough support the mountain mass 
flotation. Kossmat has adopted and developed the theory (1921), 
and Born adds his support. This conception mountains has been cham- 
pioned recently America Lawson. Born suggests that the height 
mountains limited because below certain depth the downward 
will melted and the light magma distributed. Under certain conditions 
such melting may occur considerable scale and with comparative ra- 
pidity, resulting partial complete submergence mountains shortly 
after their development. 

The conception variable thickness light crust has much commend 
it, and probably will grow favor. There are geodetic data actually 
opposed the idea, and from geologic viewpoint appears most probable. 
Born discusses the subject briefly, but invites further development and 
illustration. The conception represented Figure may compared 
with illustration perfect isostasy (Fig. 2). Copper, with 
gravity considerably less than that mercury, was chosen for purposes 


* David White has made some quantitative estimates, using tables furnished by Bowie, in Gravit 
Observations from the Standpoint of the Local Geology,” Bull. Geol. Soc. of America, Vol. 35, 1924, PP. 207-27 
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illustration because gives measurable difference the upward pro- 
the blocks. Bowie’s figure, showing blocks with different specific 
and equal masses, illustrates the conception uniform compensa- 
tion constant level. The figures may considered representing 
accurately the views Airy and Pratt respectively. doubt both views 
are extreme, and the truth lies somewhere between; but for the parts 
continental mass, composed largely, believe, granitic material, 
theory appears the whole the more acceptable. Certainly 


Fic. 1—An illustration of isostasy, according to Airy’s conception of a light crust with variable thickness. 
The blocks are of copper floating in mercury. Applying the conception to the earth, the line A-B represents 
t level (H. S. Washington), at which loads on equal areas are exactly the same. 

Fic. 2—An illustration of isostasy, according to Pratt's conception of a crust with variable density and 


wit 


bh uniform distribution of compensation to a constant level. (From W. Bowie, Isostatic Investigations and 
for Gravity Stations the United States Established Since Coast and Geodetic Survey 
Publ. No. 99, 1924, 


permits the more logical explanation mountains formed and maintained 
essentially isostatic equilibrium, wherever compressive forces have been 
important factor developing the mountain structure. not yet 
clear that the theory can applied logically tilted blocks the Sierra 


Nevada type broad, simple arches like the Big Horns. 


EVIDENCE FROM GLACIATED REGIONS 


Born considers that the behavior the crust under extensive loading and 
unloading best indicated the history Pleistocene ice sheets. North- 
ern Europe and northeastern North America obviously sank under the ice 
load and have been reélevated after the melting glacial ice. That adjust- 
ment has lagged behind the unloading indicated the present slow but 
measurable rise Fenno-Scandia, the center the European sheet. Accord- 
Born’s interpretation, adjustment under the growing ice cap occurred 
means slow subcrustal flow, with broad upwarping bordering un- 
glaciated regions. The return movement following unloading has not been 
nature but has occurred series waves with somewhat 
complex record. this readjustment actually incomplete, then gravity 


measurements should indicate some deficiency mass central Fenno- 
Scandia and slight overload neighboring regions. These expectations 
are fully sustained. With few exceptions readily explained local geo- 
logical conditions, the stations for central Fenno-Scandia show decided 
negative anomalies. Nearly normal gravity indicated the outer glacia- 
ted zone, whereas central Germany and the Russian platform have small 
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obviously inaccurate. 


EROSION AND SEDIMENTATION RELATION 


ISOSTAS\ 


Gravimetric data for northeastern 
America are less complete. The isobase map for this region 


The book includes valuable discussion erosion and sedimentati 


relation isostatic adjustment and cites many suggestive geologic 


tions. 


The area sedimentation ordinarily smaller than the areas 


) 
) 


tributing the detritus and therefore may expected suffer earlier 


more frequent movements, provided purely isostatic conditions 


Adjustment occurs series spasmodic depressions and elevations 
intervening periods quiet. Sinking the loaded area may 


coincide with uplift the area suffering erosion. 


i\ 


tions the eastern United States, particularly discussed Bas 
Another suggestive illustration found the French-English Eocene, 
exhibits rhythmic alternation marine and continental sediments. 


sedimentation strictly under isostatic control should have either 


nected movements Born cites the erosion surfaces and coastal plain 


Areas 


gravity some excess, whereas corresponding areas erosion should van 


between normal gravity and some degree deficiency. 


many eroded districts show positive anomalies, and some areas 


sedimentation have negative values, indicating that important 


other than the 


isostatic are considered. 


neav' 


Born emphasizes the point that sediments deltas geosynclines hav 


appreciably smaller density than material displaced isostatically 
and therefore very thick accumulations shallow water necessarily req 


ept 


for their formation forces other than those concerned isostatic 


ment. may noted that this point, readily admitted and frequent! 


discussed, has recently been entirely neglected practice certain writers 
this country who appear consider that area once 
pushed indefinite depth the weight sediments alone. 
principles isostasy are being invoked perform feats that are 
ically impossible. 


Two outstanding problems are mentioned for consideration student 


isostasy. 


plateaus such the Colorado plateau? (2) What explanation 
for feature such the Ferghana basin Turkestan, which has been 


subsiding area, receiving thick sediments, from the Lower Cretaceous 


the present and yet shows uniformly large negative gravity 
problems call for serious study. 


it 


cnan- 


+ 


(1) How shall explain, accordance with the requirements 
isostatic theory, the elevation broad areas from sea lower int 


trered 


Born quotes Barrell freely and agrees with him that present 


‘Florence Bascom: 


1921, pp. §40-559. 


Cycles of Erosion in the Piedmont Province of Pennsylvania, Journ. of Ge 


indicates regional and not local compensation. considers, 
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argument from study deltas inconclusive. Probably 

there standard minimum size for compensated areas, because the 
strel 


the crust appears vary widely different parts. 
has often been stated, and one more emphatically than Dr. 


Bowie this country, that isostasy problem for geologists. Books such 
Dr. indicate that geologists appreciate the truth the statement 
that structural geology particular finding the theory isostasy 

valuable aid rather than added obstacle. 
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AMERICAN GEOGRAPHICAL SOCIETY 


Meetings November and December. The first regular monthly meeting 
the American Geographical Society for the season was held 
ber 25, the Engineering Societies’ Building, West Thirty-ninth Street. After 
word welcome the Fellows the Society the part President Gree: 

the meeting was addressed Count Byron Khun Prorok Ancient Carth 
and the Dead Cities the special aspect Count 
northern Africa will described him article Trade Routes the 
Carthaginians and Romans Across the appear forthcoming number 
the Geographical Review. 

Dr. Lauge Koch, the lecturer the December meeting the Society, has 
tled his address Northernmost Greenland.” deals with his 
three expeditions northern Greenland. account some the scientific 
the expeditions will published forthcoming number the Review. 


TK 


Elections Fellowship. the November meeting the Society, President 
Greenough presiding, there were presented with the approval the Council the 
names 197 candidates who were duly elected Fellows the Society. 


Election Corresponding Membership. its meeting December the 
Society elected Corresponding Membership Dr. Lauge Koch and Count Byron 
Kuhn Prorok. Dr. Koch has explored and mapped about fourth the coast 
line Greenland and his results will published series maps the Danish 
government. His first field work Greenland was made one the Danish 
scientific foundations, and its purpose was the study the glacial features West 
Greenland. Next member Second Thule Expedition and 
still later (1920-1923) conducted the Danish Jubilee Expedition (see the 
Bicentenary Expedition the North Greenland,” Geogr. Rev., Vol. 10, 1920, 
pp. 348-349), which rounded out his studies over great area. For his work 
has been honored both home and abroad, and his decorations include the Danish 
gold Medal Merit awarded 1923. 

Count Prorok has been engaged for the past three years excavating the 
ruins Carthage under the auspices the French government and with 
interesting results, which include the discovery ruins now under the sea traced 
the aid aerial photography. The successive cultural layers and sites this 
famous city have never been adequately studied, and attempt now being 
execute ten-year program with the number American 
French institutions. 


Award the Charles Daly Medal Knud Rasmussen. Knud 
the Danish explorer, has been awarded the Charles Daly Gold Medal 
Society for 1924 for his explorations Greenland and northern North 
For twenty-five years has studied the life the Eskimo and explored 
lands. account his work and that his assistants the Second Thule 
pedition has appeared the Geographical Review (Vol. 1919, pp. 116-125, 
187). His latest expedition—the so-called Fifth Thule Expedition—occupied 
and the field his work included the whole stretch territory between 


Greenland, and Siberia well the study the folklore, language, 
tribution, migrations, and particularly the foci migrations all the known 
Eskimo tribes and families. The results will issued series volumes and 
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maps the character which may forecast from the excellence his previous 
books, among which the most noteworthy are the Polar Sea,” 
“Eskimo Folk and People the Polar North.” 


Presentation the Cullum Geographical Medal Jovan The presenta- 
tion the Cullum Geographical Medal Dr. Jovan (see Geogr. Rev., Vol. 14, 
1924, 466) took place Belgrade August last. The ceremony was held 
the United States Legation and was attended distinguished gathering from 
governmental and university circles. 
The proceedings opened with speech (in French) the American minister, Mr. 
Percival Dodge, pointing out the significance the ceremony: the first 


time, unless mistaken, that high American scientific distinction has been 
conferred upon high scientific personality the Kingdom the Serbs, Croats, and 
After enumerating the bonds between the two countries Mr. Dodge 
continued: 


our cultural relations people people are happily constantly increasing, 
and your men science well their splendid works are becoming more and more 
known and appreciated country. 

these one better known more appreciated than Professor Jovan 
who the author works exceptional importance geographical science 

especially connection with the geography limestone regions. These works 
enjoy the highest reputation among the scientific authorities country, well 
the fine publications Professor the ethnography and cultural history 
the Balkan peoples. That why our oldest and best-known geographical society, 
the American Geographical Society New York, has desired give Professor Cvijié 
proof its esteem and appreciation, proof which, may assure you, all American 
scientific societies associate themselves. For this purpose this Society has now sent 
your eminent compatriot its highest distinction, the Cullum Geographical Medal. 

“This medal, founded General the American army, George Cullum, 
distinguished geographer, who was from 1877 until his death 1892 Vice President 
the American Geographical Society, is, according the directions its founder, 
given from time time those who have distinguished themselves geo- 
graphical discoveries the advancement geographical science. 
tion this medal has only been given twenty-three persons, whom may mention 
Admiral Peary the American Navy, the discoverer the North Pole, Dr. Fridtjof 
Nansen, the Duke the Abruzzi, Sir Ernest Shackleton, Dr. Charcot, Colonel 
Goethals the American Army, the builder the Panama Canal, Margerie, 
the celebrated French geographer, and the late Prince Monaco. you will see 

this list Professor has illustrious predecessors. will their very 
worthy 

Mr. Dodge thereon handed the medal Dr. who, accepting it, said: 

very much absorbed personal researches have nevertheless 
familiarized myself with the results and leading ideas American students the 
science the earth, especially terrestrial morphology, wherefrom have received 
most helpful suggestions. have learned appreciate the originality 
and vigor the American mind. 

“Accordingly all the more honored receiving from the Geographical So- 
ciety New York the high scientific distinction which this Society has been kind 
enough bestow upon me.” 

Following Dr. response speeches were made Dr. Korochetz, Minister 
Public Instruction, and Dr. Bogdan Gavrilovitch, Rector the University 
Belgrade, tendering thanks for the recognition their country and university 
the award Dr. Cvijié. 
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Mr. Platt’s South American Mission. September last Mr. Raye 
who charge the Millionth Map Hispanic America preparation 
Society, sailed for South America. represented the Society the 
the Third Pan American Scientific Congress Lima December 20. 
ing various societies and government bureaus and other centers research. 
will also afforded opportunity modest amount field work. 
Platt expects return March, 1925. 


Distribution Title Page, Contents, and Index Vol. the Geographical 
Review and the Special Supplement Application Acoustics Submarine 
Surveying.” The title page, table contents, and index for Volume 
Geographical Review (1924), which issued separately, ready for 
Copies are sent all institutions exchanging publications with the Society 
individuals who request that their names put list for this purpose. 
special supplement the October number the Geographical Review may 
tained similarly. This paper Harvey Hayes, Research Physicist 
United States Navy, entitled The Application Acoustics Submarine 

RECENT PUBLICATIONS 

The Geographical Lore the Time the Crusades: Study the History 
Medieval Science and Tradition Western Europe. The Society announces 
publication Research Series No. 15, John Kirtland Wright, librarian 
Society. The volume illustrates the geographical ideas that prevailed tir 
when medieval civilization had attained its highest and perhaps most typi 
development. The period covered the twelfth and early thirteenth centuries 
roughly the age the Crusades D.) and the building cathed: 

time when Western Europe was stirring with vital enterprise and creative 
The term has advisedly been chosen instead 

the topics discussed this volume, lore’’ embraces the 
and often picturesque misinformation which was fully characteristic 
the more accurate knowledge that possessed. the other hand, embra 
the results precise observation and shrewd reasoning, which, contrary 
misapprehensions many, were not all lacking the Middle Ages. Dr. 
book thus study the history science well the history traditi 
and legend. 

The authority the written word was held high esteem during the Midd! 
Ages. Much the geographical lore the time the Crusades consisted 
and prejudices derived from the writers antiquity, from the Bible, from the 
Fathers, and from Moslem scholars Spain and the first three 
ters, therefore, deal with the contributions these earlier authorities medi 
geography. Chapters and treat those books and maps the period 
are geographical interest and the place geography the medieval 
learning. Then follow eight chapters the actual substance and 
the geographical lore the time the Crusades. Here are discussed, among other 
matters, doctrines the Creation: remarkable developments out the 
the Book Genesis; theories regarding the shape the earth and whether 
not immobile; speculations the antipodes and their fabulous inhabitants 
belief the existence whom was held heresy the worst order; ideas 
atmosphere, the waters above and below the firmament, mountains, volcanoes 
and islands; astronomical geography; and finally what was known and 
concerning the countries and peoples the known world. The book contains 
illustrations, consisting diagrams and reproductions twelfth- and 
century maps. 
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Early Topographical Maps. The publication announced “Early Topo- 
cal Maps: Their Geographical and Historical Value the 
Collection the American Geographical Library Series 
Kirtland Wright, librarian the Society. 


> 


3s 
This forms the third series 
dealing with the collections the Society, the first two being Dr. 


Maps Reproduced Glass Transparencies, Selected Represent the 
Map-Making From the First the Seventeenth Century,” 1913, 
Description Early Maps, Originals and Facsimiles (1452-1611), Being 
Permanent Wall Exhibition the American Geographical 1921. 

maps the Harrison collection date from the eighteenth and early nineteenth 
es, the period when topographical cartography was first developed along 
lines. The twofold interest such maps was pointed out article 

for July, 1924, pp. 426-432. Since the publication this article Mr. 
Harrison has presented the Society with set the famous Cassini map France 
from the latter half the eighteenth century (scale 179 sheets). 


this sort not only provide the historian and geographer with means 
during the last two hundred years the evolution various elements 
geography western and central Europe, but they afford graphic 
resentation the intellectual character their age depicting the develop- 
the many-sided art cartography. Dr. Wright’s pamphlet the points 
discussed the article the Review are developed, most the maps are 
ted, and many the more important ones commented upon detail. The 
klet should value military historians interested the continental wars 
eighteenth century and the Napoleonic era because provides introduction 
a 


cuments little importance original sources for studies this field. 
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NORTH AMERICA 


Canada’s Most Northerly Outposts Civilization. The most northerly utr 
civilization Canada, Craig Harbor, Ellesmere Island, little more than 800 
graphical miles from the North Pole (latitude 76° 10’ N.), comprises 


NORTH WEST 


ESERVES 


Fic. 1—Map of the North West Territories of Canada redrawn (scale approximately 1:30,000,00 
map (scale 100 miles to 1 inch) accompanying J. D. Craig's report. 
native Indians, Eskimos, and Halfbreeds are shaded in dashes 
established Franklin District are also shown. 


Hunting and trapping areas reserve 


from the 
. The localities where official stations have been 


customhouse, and post office. This station was erected 1922 expedition 
under the North West Territories Branch the Department the Interior, 
which voyage second post also was established farther south Ponds Inlet, Bylot 
Island (J. Craig: Canada’s Arctic Islands: Log Canadian Expedition 1922, 
Dept. the Interior, North West Territories and Yukon Branch, Ottawa, 1923) 
The event marks the initiation policy official surveillance Franklin Dis 

the archipelago Arctic Canada. Counting islands over 500 square miles area 
and not including discoveries the Canadian Arctic Expedition 1913-1918, the 
land area this region estimated over 500,000 square miles, more than 


the combined areas Alberta and Saskatchewan. The Reindeer and Musk-ox 


mission 1920 urged the necessity taking immediate steps for the protection 
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the natives and the big game. Trading companies, British and foreign, are establish- 
osts and sending expeditions into the region. Murder cases among the Eskimo 
the desirability police supervision. furthermore hoped use the 
stations bases for scientific survey, especially mineral resources. 

Craig Harbor post established low flat valley surrounded limestone- 


capped granite hills 1800 2000 feet height. glacier descends within two 
half miles the shore: one time evidently discharged into the sea, 
and retreat apparently still progress. animal life was seen shore, but 
bears, seals, and walrus are abundant. plane-table and photographic 
survey the valley was made. Ponds Inlet, where there also Hudson's Bay 
Company post, time was more limited, and mapping was restricted phototopo- 


survey and some triangulation the immediate vicinity the station. 
the voyage time received wireless enabled the checking existing 
charts, many serious errors being corrected. The Air Board observer who accom- 
panied the expedition reports the existence many localities suitable for airdromes 
and landing places and recommends the establishment air experiment station. 
From the latter part May early August conditions for aviation are generally 
fay rable. 

Conditions experienced during the winter the detachment 
Ellesmere Island are described the annual report the Royal Canadian Mounted 
Police. blizzards were frequent and during January the wind blew for 
days without break, times with the violence gale; comprehensive idea 
the winds this region can gained from the fact that during period 304 days 
the wind blew strongly for 221 days, frequently compelling the men remain indoors 
for days ata time. The coldest temperature recorded was degrees below zero 
March, during which month the temperature averaged degrees below, the coldest 
month the 

had been hoped move the detachment Cape Sabine, the east coast 
Ellesmere Island about 200 miles farther north, but ice conditions rendered this im- 
possible. new post, however, was established Pangnirtung Fiord Cumber- 
land Gulf, Baffin Island. 

The November issue Natural Resources, Canada, the Department the 
Interior, reports that the projected station the Kane Basin region was success- 


fully installed 1924, latitude 2,300 miles due north Ot- 


The Future the United States Wheat Exporter. the conclusion his 
excellent little book blé dans (1923) René Musset, following Leroy 
Beaulieu (1913), takes rather pessimistic view the future the world’s wheat 
supply, though finding some satisfaction the fact that France nearly self- 
supporting. 

Musset points out that consumption tends overtake production. Before 
the war western Europe consumed about one-third the world’s wheat while 
producing only one-sixth. This production cannot substantially increased—a 
view, however, which Beauverie, who summarizes and analyzes Musset’s 
work the Revue Générale des Sciences (Vol. 35, 1924, pp. 454-462, 493-505), does 
not concur, believing that insufficient allowance made for improvements cul- 
tivation and marketing. regards exporting countries the future the greatest 
them, Russia, matter conjecture: rehabilitation will best long 
process. Reliance cannot placed India and Australia because the droughts 
which they are subject. 1919 all export grain from India was prohibited. 
Permanent prohibition export food grains has indeed been advocated though 
rejected the economists (Gilbert Slater: Famine and Export, Indian Journ. 
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Economics, Vol. Allahabad, 1920-1922, pp. 516-521). 
has growing consumption, have the other great wheat-exporting 
Argentina, Canada, and the United States. Argentina and Canada 
await cultivation, but the best lands have already been occupied 
States changing from agricultural industrial nation, and its 
from the type the type. Dr. Newbigi: 
(Home Univ. Library No. 105, 1924), takes 
cereals). 


When Russia ceased figure the international wheat trade 
taken the United States. however, Canada 
and increased the lead still further the next season. Acreage under w 
United States, which was increased per cent during the war, 
since 1919. Musset points out that the enormous harvests 1915 
likely represent the maximum. Canada acreage was increased 
during the war, and has increased notably the three years 1920-1 
significance these trends discussed Mr. Theodore Hammatt the 
Department Commerce article Foreign Affairs, America 
Wheat?” (Vol. 1924, pp. 124-134). not merely question 
population and increasing consumption but one economical producti 
United States the land best suited wheat has been taken up. The 
already subjected much more severe competition than the producer 
cotton. The western wheat farmer now encountering competition 
that which imposed the eastern farmer forty years ago 
petition the Production Wheat for Export, Suppl. Commerce Repts., 
Information Bull. No. 210, Washington, C., 1924). have already 
Canada the chief competitor. 

Canada production costs—land and labor—are lower. Canadian wheat 
excellent quality whereas the United States wheat exported mediocre, 
being retained for home consumption. Seventy per cent the Canadian crop 
exported, and organization naturally devoted this end. Winnipeg 
largest primary wheat market the world. The serious transportation proble: 
well met. ‘Fort William-Port Arthur contains the largest and finest elevat 
equipment any port the world. The terminal elevators there have stora 
capacity 62,690,000 bushels and are equipped load 7,750,000 bushels 


ship 10-hour day. During the busy season from September December 


grain moves through Winnipeg the lake front the rate from 1000 2500 cars 


times, trains cars loaded with wheat leave Winnipeg 
(For details see Hammatt: Marketing Canadian Wheat, 
Commerce Repts., Trade Information Bull. 251, Washington, C., 1924 


Human Influence the Habitability the Pueblo Country. Decline 


population the Pueblo country the southwestern United States has been 


ascribed climatic change whereby the country has been rendered less 
for agricultural settlement. That man himself has been important agent 
the physical changes the region the view advanced Albert 
note Science (Recent Changes the Plateau Region, Science, No. 1552, Vol. 
1924, Sept. 26, pp. 283-285). 

Until very recently the streams the region were aggrading their valleys 
now the opposite phase progress. few decades ago, for instance, 
Creek was nonexistent: the valley and canyon floors were vast plain dotted wit! 
lakes and swamps. Now the region has been drained and cut into maze 
straight-walled chasms, fifty feet more depth. The aggrading phase has 
explained the consequence wind action and little rain. Mr. Reagan 
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equally well due the labors large agricultural population 
“each little wash and flat had its village, and the water was 
the irrigation the necessary fields and was impounded 
check dams for village Thus run-off was reduced minimum 
ling power the streams curtailed. Eventually the agriculturists 
Reagan does not give hint the cause—but the 
ndition remained until equilibrium was disturbed the arrival 
with his stock and the white man with his roads and trails. Now over 


ent the food water escapes, and rapid cutting progress. 


The Political Status the Isle Pines, Caribbean Sea. The Isle Pines Con- 
article Captain Elbridge Colby appearing the October, 1924, 
Bulletin the Pan American Union calls attention the anomalous 
tus the large island off southwestern Cuba. The Isle Pines occupies 
1000 square miles and the nearest point miles from the Cuban 
Spanish times was administered integral part Cuba. Re- 
tter ownership Captain Colby quotes interesting reference from 
the English authority international law, who, the 1895 edition 
treatise, the Isle Pines example outlying islands 
Cuba, March 1904, the United States relinquished favor the 
Cuba claim the Isle Pines. The Platt Amendment 
1904, further provided that the Isle Pines omitted from the pro- 
constitutional boundaries Cuba, the title thereto being left future adjust- 
treaty. The treaty has never been ratified. Since 1902 the island has been 
facto government Cuba. 
Spanish War American interest the Isle Pines was directed to- 
strategic possibilities. commands the southern entrance into 
Mexico, Key West commands the northern approach. When attention 
ised the Panama Canal project strategic considerations were extended 
Gulf Mexico the Caribbean whole, and interest the Isle Pines 
mineral resources the island appear great significance, 
bering possibilities are limited. Its chief importance lies agriculture. 
only one per cent the surface was cultivated Congr., Sess., Senate 
311, 1906). The southern region inaccessible and remains little known. 
the great central swamp considerable area land has since been cleared 


ith particular success devoted citrus crops, large part American capi- 


re 
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il ition, which numbered 3000 at the census of 1599, is now about 5000, 
whom 800 are Americans. Americans own about per cent the property. 


SOUTH AMERICA 


Features the Agrarian System Peru. Among the economic problems having 
graphic basis that confront the countries Latin America, one the most 
lamental that land tenure. Colonization those regions sixteenth- 
ain and Portugal transplanted America the semifeudal agrarian system 
survived that time southern Europe, while several sections the 
particularly the highlands where agricultural population had 
its own social institutions, methods landownership were decidedly 
those pre-Columbian institutions. Furthermore, relative isolation dur- 
centuries permitted the survival antiquated features. Now that con- 
the outside world closer, interest centers about the need reforms that 
system into closer harmony with present-day conditions. Illustrative 
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this interest are number recent discussions concerning the agrarian 
Peru. 

The typical features land tenure characteristic Latin America 
particularly the countries with strong Indian element their 
found Peru, and great diversity geographic conditions makes the situation 
also representative that existing widely separated regions the contines 
Each the great natural divisions the country characterized 
methods landholding and, consequently, different relation the tillers 
the soil the lands they occupy—this, spite the fact that legislation has 
edly attempted bring about uniformity (see César Antonio Ugarte: The 
Policy Notes for Economic History the Republic, Inter-A merica, 
1923, pp. (with bibliography); translated from the Mercurio Peruano, 
Peru, May, 1923). 

the Sierra where scant precipitation and well-marked seasons had forced the 
aborigines depend upon cultivation the soil and where summer rains, 
dant water supply, and limited areas fertile soil had made such dependence pos. 
sible and where, consequence, agricultural Indian population had dwelt 
before the European invasion, most the land now held dual form tenure 
The great estates created the Spaniards and still owned families European 
mixed blood contain numerous Indian tenants who also possess certain 
defined rights the lands which they and their ancestors have used for many genera- 
tions. bound the soil are these Indian tenants that they usually remain 
upon the estate even case change super-owners, and the value farm 
frequently reckoned the number Indian laborers contains rather than 
its acreage. addition the dual system tenure, however, there exists primi 
tive communal system found particularly the more isolated districts the plateau 
region Colombia, Ecuador, and Bolivia well similar districts 
Throughout the history these Andean lands (pre-Inca, Inca, and Spanish 
system has prevailed, suffering modification but stubbornly persisting the present 
time (see Carlos Valdez Torre: Evolucién las comunidades 
Lima, 1921). these Indian communities, though the original bond was 
consanguinity, such relationship was very largely destroyed the conquest and 
colonial organization Inca and Spaniard turn, each which there resulted 
considerable shifting population. the present time many these communi- 
ties are purely agrarian character, collective tenure the land and comn 
interest its use serving the bond union. 

the narrow irrigated valleys that constitute the only arable lands the 
desert the system land tenure more modern. The aboriginal population 
almost completely disappeared and with both the primitive form holding 
land and the dual method brought the conquerors. The land held simple 
allodial tenure, properties usually smaller than those the plateau, since 
land capable more intensive development, but still large enough styled 
plantations. This region with its crops sugar cane, cotton, and rice has 
suffered from lack farm laborers and has resorted the importation 
elements—in early years negro slaves and later Chinese, Japanese, and German 
But these foreign laborers have served merely hired none them have 


been sufficiently permanent affect the system land tenure. They have eit! 
risen into the ranks proprietors themselves have gone into other lines 
The coastal region continues have its characteristic agrarian unit the plantation 
with free hired labor. 
the montafia, the forested region east the Andes, still different agrarian 
ditions are found. The little land that has been occupied for agriculture has 
been developed under typically pioneer conditions. the forests have 
cleared and kept cleared, the virgin soil broken, and completely new coun 
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only the untamed Indians the forests supplement the labor the 
themselves. Repeated efforts have been made induce colonists, either 
national, into this region, but far with but little success. German and 
have been attempted, but distance from markets and difficult com- 
have combined, with the effects the tropical climate, render such 
ttempts abortive. 


GEORGE 


Explanation Certain Ancient Mounds Northwestern Argentina. 
interesting certain curious mounds the Lerma Valley north- 
western Argentina advanced Eric von Rosen Ymer (Vol. 44, 1924, pp. 
The mounds are place called fortress) few miles north 
Rosario Lerma. They are circular, barely half meter high, meters di- 

meter, and surrounded with single double ring stones. One group includes 
mounds arranged symmetrically rows. Nearby are ancient dwell- 
tes. Excavation proves that the mounds were not used for burial purposes. 
opinion (Antiquités Région Andine) they were for ceremonial usage. 
‘rom their resemblance certain mounds central Africa is, however, suggested 
hat they may have been used agriculture. The African mounds, good examples 
which occur Boroma northern Rhodesia, are planted with manioc. They are 
constructed hard flat surfaces flooded heavy rains which fall the planting 
season and tend wash out the seeds and young plants. Rainfall conditions the 
Lerma closely parallel those Boroma: the region also flat and readily 

ded. The method cultivation still known the West Indies, and similar 
mounds have been described from San Domingo. 


AFRICA 


The Mineral Resources French North Africa. The metalliferous deposits 
northern Africa, known and exploited Carthaginians and Romans, were almost 

mpletely neglected the Arabs that French conquest found this respect 

virgin field (J. Levainville: Ressources minérales Nord, 
Ann. Géogr., Vol. 33, 1924, pp. 151-166). 

The region deficient fuels. With the possible exception the Rif, the geo- 
logical exploration which has scarcely begun, can definitely said that coal 
resources are insignificant. Numerous indications petroleum have raised hopes. 
far none has been filled, but must acknowledged that investigation far 
from complete. Zinc and lead ores are numerous occurrence, but the total ton- 
nage not important; the largest deposits are Tunisia. Other metallic minerals, 
iron excepted, are unimportant. 

The great mineral wealth the region lies its iron ore and phosphates. 

the former are now placed 400,000,000 tons, double the figure given the 
nates the Geological Congress 1910. The ore found band stretching 
east west, reaching the coast Oran and Melilla and 250 kilometers 
Tunisia. Before the war Tunisia shipped 500,000 tons, Algeria 1,350,000 
tons, Morocco 300,000 tons. Pre-war conditions have now been and rapid 
development prospect. When the deposits Wenza (Constantine) are put 
the market the export will doubled and will trebled when the projected rail- 
way program completed. The north African ore high grade, suitable for 

fine steel. interest note that 1923 important shipments 
were made Danzig where, virtue its quality and the favorable exchange, 
competed successfully with the Swedish ore. 
phosphates are still more important. band phosphatic chalk runs 


with extraordinary continuity from the Red Sea the Atlantic. The quality 
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the deposit varies considerably, but where not rich enough for 
contributes the richness the agricultural lands. 1922 2,000,000 
shipped from Tunisia, 500,000 from Algeria, 83,000 from 
are estimated not less than 5,000,000 tons. Thus regards this 
France the second power the world, ranking after the United 
deposits which are general higher phosphate content. 


Glacial Lake the High Atlas. lake the Atlas ordinary 
enon. the Middle Atlas, true, there are number small, 
lakes sufficiently characteristic have received special designation, 
They occur volcanic terrains, occupying craters 
the arid High Atlas, where erosion torrential nature full 


Ifniis unique. The lake lies the head torrent tributary the Wad 


upper branch Wad Sus. Jean Célérier and Albert Charton bring 


evidence indicative glacial origin for the lake (Hespéris, Vol. 1923, 
513)- 


1922 the authors had already expressed their views that while glaciers 
exist the High Atlas these mountains had suffered earlier glaciation 
sence formes glaciaires dans Haut-Atlas Marrakech, Hespéris, Vol. 
opinion shared Louis Gentil (Sur les vestiges glaci 
quaternaire dans région Telouet (Haut Atlas marocain), Comptes 


des Sci. Paris|, Vol. 178, 1924, Jan. pp. MM. 


Charton confirmed their hypothesis journey 1923 whereon they found 
phenomena which the extent and clearness 

The lake Ifni occupies the bottom cirque whose walls rise 1500 
The mouth the cirque closed natural dam. Below lies broad 
and green, delightful oasis supporting five villages its five kilometers 
There are meadows the valley floor, cultivation terraces, and group 


mous century-old walnut trees the head the The oasis terminates 
stream narrow gorge cut through rock bar (M. André Allix suggests this te: 


the equivalent the French verrou). Upstream the barrage marks the 
trees and cultivation. The bare rock mass rises like giant staircase 500 
above the level the valley. Its length estimated some three kilometers 
highest point, the center, 2555 meters above sea level. Deep furrows 


” 


the mass from the mountain flanks. The material composing the barrage 


homogeneous—at least three different rock groups are represented—and 
the fragments varies greatly; there are some enormous blocks, weighing 
tons, all angular and freshly fractured, and enormous amount finer 
gravels and broken stone, the finer material predominating the lower 
mass and the downstream slope. The barrage rises 160 meters above 
which has visible outlet. 500 meters long and about half wide; 
unknown but believed considerable. 

The contour the lake itself, the cirque, the valley form, the dispositi 


tents the barrage point glaciation the cause the lake. The only alternat 


explanation ascribes the barrage rock flow. Rock flows are characteristi 
High Atlas and are certainly contributing factor this particular 


they are considered subsequent and independent the formation 


and lake. 


Steppes and Deserts; the Desert Vegetation Tunisia. Writing 
vegetation Tunisia (Vol. 42, 1924, pp. 
Eduard Riibel takes occasion point out different usages the 
Wiiste, and desert. The word steppe Russian was originally applied 
cultivated land. taken over into the languages western Europe 


1923 


GEOGRAPHICAL RECORD 


designate almost any open, unforested region, whether grass- shrub- 
The German term Wiiste customarily applied tracts where less than 

the area covered with vegetation, and steppe regions where more than 
covered. Riibel points out that the English more inclusive, 
what the Germans style Strauchsteppe (shrub steppe). The latter, may 
would seem correspond the desert shrub-desert grass and desert shrub zones 

Shantz (The Vegetation and Soils Africa, Amer. Geogr. Soc. Research Ser. 

New York, 1923, pp. and 
though there heavy rainfall the northwestern mountains (150 cm. 
in.), the greater part the country receives mean annual precipitation 
less than cm. (19.7 in.), and the latitude Gabes and the Shott el-Jerid the 
ipitation falls below cm. (7.9 distinguishes three main types 
vegetation: that the halfa steppe, the wormwood steppe (Wermutsteppe), 

the steppe desert (Steppenwiiste). 

halfa steppe, which lies predominantly belt precipitation between 
in.) and cm. (7.9 in.), characterized coarse halfa grass 
This, however, because the perennial character its leaves should 
regarded shrub, and the halfa steppe, hence, should classified 
shrub steppe grass has many economic uses: the natives 

ploy making ropes, baskets, and mats for the floors mosques, and 

orted for the manufacture paper. 

wormwood steppe, which Artemisia herba-alba the principal shrub, cor- 
responds essentially the plains sage brush tridentata) the western 
United States. 

steppe desert occurs regions less than cm. (7.9 in.) rainfall. 
genuine desert according definition, because less than half the surface 
covered with vegetation. the gravelly desert about Metlaui, where the winds 
have blown away most the sand and finer material, the vegetation exceptionally 

irse. the other hand where sand abundant and where, consequently, 

ground possesses greater power retaining water—as between Tozeur and Nefta 

the growth somewhat richer. Around the edges the dry salt lake, Shott el- 
Jerid, bush, Limoniastrum guyonianum, establishes itself sort pioneer 
Buried the sand and reburied pushes upward into the free 
air, this bush builds sand hills about meter height. 

Riibel points out that the regions which defines steppes, the presence 
water tends carry more northerly types vegetation, like the Mediterranean 
olive, well the south. the steppe desert, the other hand, oases date palms 
are found where there water. 


m. (15. 
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Across the Libyan Desert through Kufara. Following the dramatic journey 
Kufara made with Mrs. Rosita Forbes (Geogr. Rev., Vol. 12, 1922, 
137-138) Hassanein Bey has succeeded carrying out carefully planned 
scientific expedition across the Libyan desert Darfur. left Sollum the 
western boundary Egypt December 21, 1922, and reached railhead 
Obeid, Anglo-Egyptian Sudan, July 15, 1923, distance 3345 kilometers. 
gives the narrative the journey finely illustrated article the October and 
November numbers (1924) the Geographical Journal. the latter number 
John Ball, Director Desert Surveys, Egypt, who has worked the cartographical 
material, discusses this and other contributions our knowledge the Libyan 
Desert, and Hume, Director the Geological Survey Egypt, follows with 
some conclusions the geological data, notes which have been prepared 
Moon. Some idea the valuable cartographical results may gained from 
the fact that Hassanein admirably executed survey was carried for over 2000 


ilometers between known points. Dr. Ball remarks that the journey, most 


| 
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through inhospitable deserts sparsely inhabited fanatical and predatory 
one which, without strong military escort, could have been undertaken 
Moslem, and one remarkable grit, tact, and 

The narrative the first portion the journey—through Siwa, Jaghbub, 
Kufara via the Zieghen wells—is noteworthy for the graphic description 
desert sandstorm and the sympathetic account the Senussi and their headquarter 
Kufara. The position assigned Zieghen Rohlfs was shown 100 
too far east-northeast while the new determination for Kufara places 
kilometers south-southeast Rohlfs’ position. Naturally the second half 
especially interesting dealing does with the unknown country and the dis- 
covery the oases Arkenu and Owenat. Kufara was left April 
and the most trying stages the journey entered on. first the route lay 
plain hard sand covered with fine gravel where temperature proved the chief 
handicap, being too hot for travel midday, night too cold. Later the terrain 
changed high steep sand dunes very exhausting for the camels. 

Arkenu, the first the lost oases was reached 266 kilometers from 
southerly the Kufara wells. Arkenu granitic mountain mass desolate and 
forbidding appearance, but proved contain fertile valley inhabited part 
the year. ‘‘The Badawi, Tebus, and Goran bring their camels during the grazi 
season, close the entrance the valley with rocks, and leave the camels there un- 
attended for three months.’’ Arkenu has permanent water, drinkable, though 
not good quality. From Arkenu the second oasis, Owenat, kilometers, 
expedition skirted the western foot the mountain. The change 
was agreeable. much easier march with one’s destination distinct 
one than walking that flat disc desert where every point the com; 
looks like every other one and the horizon keeps always the same maddeni 
The mountains Owenat are higher, rising over 1100 meters. 
reflected the excellent quality the water, for these oases evidently 
their supplies from meteoric waters preserved sheltered rock pools. The 
tains Arkenu and Owenat cover area least 1000 square miles. 
water resources suggest the possibility opening further exploration the 
western corner Egypt, hitherto inaccessible military patrols. Arkenu occupies 
strategic location the meeting point the western and southern boundaries 
Egypt. Owenat has 150 inhabitants today and some interesting evidences 
earlier human occupation rock carvings animals including the giraffe, 
unknown the country, but not the camel. 

From Owenat the first well Erdi 430 kilometers. There water but 
some patches dried grass the latter half the route, and kilometers before 
Erdi reached valleys green grass. 


Hassanein route thence across the Erdi and Ennedi plateaus connects with 
well known work the west. His barometric levels confirm 
clusion that there possible drainage outlet from Lake Chad easterly 
direction. 


Former Caravan Routes Through the Libyan Desert. recent number 
Petermanns Mitteilungen (Vol. 70, 1924, pp. 219-223) Paul Borchardt discusses 
former caravan routes from Egypt and Nubia westward across the almost unknown 
Libyan desert into the mid-Sahara, Tripoli, and the central Sudan. bases 


our era—the Jewish traveler, Rabbi Benjamin Tudela, and the Arabic geog- 
rapher, Edrisi—as well upon corroborating evidence drawn from other ancient 
medieval, and modern authorities. His conclusions would seem establish the 
former existence three principal routes. The first these ran from the Oasis 
Dakhla through Kufara, Fezzan, Ghat, and Janet Sebcha Amadghor the 


i: 


his investigation information furnished two writers the eleventh century 
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trade route from Tunis southward the Sudan. The second route ran from Dakhla 
way Borku Lake Chad. The third connected Massawa the Red Sea with 
the Mediterranean, passing through Dongola and Kufara. Though modern lines 
communication follow these routes some their stretches, the older lines for 
the most part have fallen into desuetude. has been ascertained from the inhabit- 
ants the desert, however, that even the worst desert crossings (as, for instance, 
those from Dakhla Kufara Owenat) may still used. this connection 
may note that Owenat, the point where the second and third the main caravan 
routes crossed, has recently been visited for the first time trained observer, 
Hassanein Bey (see the note above). 


The Mapping the Western Frontier the Anglo-Egyptian Sudan. Under date 
January 21, 1924, the protocol defining the boundary between French West Africa, 
and the Anglo-Egyptian Sudan has been ratified (Treaty Series (1924), Cmd. 2221, 
London). Within six months after given date selected the local authorities 
but not later than January 1925, the natives either side the line are 
choose the territory which they wish permanently reside (compare the note 
“Boundary Settlement and Exploration Wadai and Darfur,’’ Geogr. Rev., Vol. 12, 
1922, pp. 492-494). The work demarcation portion the boundary has been 
graphically described Captain Boulnois the June, 1924, number the 
Geographical Journal. southern parts this frontier, where the boundary 
follows the watershed [Nile-Congo], are covered thick forests which decrease 
density the line runs northwards, until the terrain becomes more bush desert 


the whole western frontier Darfur until broad sandy watercourse, known the 
Wadi Howa, reached. The boundary follows this wadi from west east the 
point where crossed the 24th meridian eastern longitude, and then turns 
this meridian and follows for 260 miles northwards parallel 19° 30’ north. 
All this part the boundary north the Wadi Howa lies true desert, amongst 
sandy wastes which have been aptly described ‘miles and miles absolutely 
nothing.’ 19° 30’ north the boundary turns northwestwards reach another 
‘three-boundary point’ where the third country involved 

Aside from rough reconnaissance along the 24th meridian, mapping operations 
were confined the portion the boundary south 16°, stretch 1000 miles. 
Adrei, the frontier due west Fasher, was the starting point. Captain Boul- 
nois’ party worked north from here. The country flat bush desert, the general 
height the plain 3000 feet, with many small jebels affording good beacon sites. 
The wadis typically consist well-defined sandy bed along which water flows more 
less torrentially during the rainy season; bush great density along the banks. 
the beds, though bone dry for ten months the year, water may usually found 
digging feet so. The natives grow their crops dura and sometimes 
cotton tobacco the banks and site their villages close them. The most in- 
teresting feature this section the curious lake Undur region that 
about two miles long and 500 yards average width 
and very shallow: its waters dry about the end May. The Wadi Howa 
great width and important grazing ground for camels. 

The second season Captain Boulnois’ party mapped the extreme southern section. 
This portion the Nile-Congo watershed described winding line the 
flattest flat The forests are dense with undergrowth thick tough 
grass which can burnt off the dry season. this difficult country the only 
practicable mode survey was compass traverse, position being checked sta- 
tions established every miles so. The matter supplies also constituted 
serious problem, there were villages within miles the watershed 
the Sudan side and none within the French Western African side. 


— 


— 


thanaforest. This bush desert, also gradually decreasing density, continues along 
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Reference may also made the rectification section the Eritrea-S 
boundary with the setting frequent boundary marks where rich grazi 
cultivable lands are crossed (Treaty Series (1924), Cmd. 2222, London 


ASIA 


Chinese Migrations. the present time estimated that somewhat 
8,000,000 Chinese are resident abroad. these nearly 7,000,000 dwell Forn 
the East Indies, and Siam. quantity highly interesting information 


the history and conditions Chinese migrations, past and present, Formosa, 


East Indies, the Philippines, British Malacca, Hawaii, and the Transvaal, 
concerning the Chinese labor corps France during the World War, has 


gathered together and presented Chen volume entitled 


tions, with Special Reference Labor (constituting Bull. 
Labor Statistics No. 340), Washington, C., 1923. 

Chinese oversea migrations began early the seventh century our era 
extensive movement population from the seaboard China Formosa 


the Pescadores islands. the fifteenth century second wave swept into the 


Archipelago and Philippines. The modern period began about 1860 


legalization the coolie trade. Spain, Portugal, Holland, Great Britain, and 
European powers were bent developing their colonies and possessions comn 
cially and industrially. They looked China inexhaustible source 


The internal conditions China added incentive emigration. 
believed that the total population China increased from 174,857,000 1749 
375,377,000 1920 (Post Office Census: the Manchurian provinces are includ 


Szechwan omitted. Compare Professor paper this number the 


Rev.) Farmers now constitute about per cent this immense total. The aver 


age size the family China 5.5 and Manchuria 8.3. The average size 


Chinese farm 5.5 acres, which means that there but one acre farm land pe: 


individual China. Under these conditions would seem 


The existing population can hardly maintained the arable 
now under cultivation. 


Emigration most active from the four provinces Chihli, Shantung, Fuki 
and Kwangtung. These have all suffered from recurrent droughts and fami: 
Fukien, for instance, where conditions have been the worst, there have been 
droughts 246 years, one every 8.5 years, and famines 219 years, 
years. The state affairs has not been much better the other thr 


provinces. was natural therefore that the young and adventurous people 


should leave their poverty-stricken homes seek better opportunities countri 


beyond the Furthermore, emigration from these four provinces has 


possible for the farmer produce enough food support and educate his 


{ 


} 


especially favored their situation the seacoast with ready access fine 


bors, well the vitality and adaptibility the people and their 
acumen, coupled with grit and Add these, the allurement higher 


wages and the prospect bettering the standard life, and emigration 
inevitable. 


Two main methods stimulating emigration have been practice. the 


tor 
ill 


place there has grown elaborate internal organization emigration broker 


and companies, which, methods often unscrupulous and provocative hard- 
ship and vice, have furnished the emigrant with transportation ticket’ 
return for the equivalent mortagage his earnings. The second 


has been due the enterprise foreign governments capitalistic companies 
seeking for the contract labor Chinese coolies. The detailed history 
emigration modern times under these two systems, often dreary enough 


l, 
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and corruption, told Mr. Chen, and for the British Empire 
ithin the British King Son, London, 1923. 

nce large number Chinese foreign land best abnormal 
Social, political, and economic discrimination against them seems in- 
Mr. Chen proposes methods for remedying the situation: the stricter 
regulation circumstances surrounding emigration. also suggests 
reaching considerations little geographical interest. believes 
distribution population China ill adjusted the distribution 
Large tracts unused arable land are known exist Yiin- 
Sinkiang, well Manchuria, Mongolia, and Tibet, and interprovincial 
to these tracts should be encouraged. In the final analysis, however, 
ptimistically, that the ultimate solution the problem will come through 
education reaches the great masses, and fundamental laws 
tion are generally understood, families will smaller and the material wants 
people can satished with proportionately less effort, that poverty may 
ished and the cultural level substantially raised; the needy may longer 
emigrate large numbers; and the socio-economic welfare the 

will materially improved.” 


AUSTRALASIA AND OCEANIA 


Note Pitcairn and Henderson Islands (Central Pacific). These islands lie 
great circle track, half-way between the Panama Canal and Auckland, New 
and, with the exception Hood island the Galapagos, are the only 


seen over the entire distance. had the opportunity observing them 


favorable conditions from the Tekoa August 1924. The vessel 
ssed within couple miles the north side Henderson island about 
very clear weather, while Pitcairn was sighted the afternoon, stop one 
being made within mile the shore between and The vessel was 
great circle course from Balboa Auckland, and her position noon 

day was longitude 128° 52’ W., latitude 24° 29’ 
Pitcairn island (longitude 130° W., latitude 25° S.) well known 
the romantic story its occupation the mutineers H.M.S. Bounty, 
from the story little heard the place. The plan and sketches the 
which appear Admiralty Chart No. 1113 are from very old survey, but 
ysical description the sailing directions (Pacific Islands, Vol. (Eastern 
ips), 4th Hydrographic Dept., Admiralty, London, 1909, pp. 
good, though little can deduced from concerning the physiography geology 
eisland. states: Pitcairn island about miles long east and west and 
mile wide; the entire circuit the island, with one two exceptions, per- 
The highest point being about 1000 feet above the level the sea 
ers visible miles distant. The soil very rich and fertile but porous; 
great proportion decomposed lava, the remainder rich black earth. The island 
clothed the summit with luxuriant verdure, terminating lofty cliffs, 
their base with thickly branching The appearance the 
approaching from the northeast very striking. The cliffed coasts 
ate well developed topography most abruptly, evidently all sides. Seen 
the northeast the cliffs the southern end the island attain height 
450 feet, while those the northern end are about 250 feet. The cliff faces 
straight and make angle about degrees with the horizontal. There are 
low pinnacles and stacks flanking the island close inshore. Above the level 


the habitable surface sweeps verdant folds the summit. The cliff 
res show pronounced stratification the material, which, judging from its 


t 
skirted 
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color, bright reddish brown, its ely fine bedding, and the 
feeling about place seen from distance, tuffaceous. 


evidently 
rapidly. 


The dip ranges from degrees, north-northeasterly 
Solid rock appears outcrop places, especially around the base the 
Bounty Bay, and there some appearance dikes. This structure prevails 
the northern corner the island. indicates that Pitcairn not itself 
volcano but merely the dissected flank one. 
the Red Sea, and the remnants Krakatoa. 


Adamstown, the settlement, occupies gentle ledge the top the cli 
middle the northeastern side. 


Thirty-eight buildings were counted 
deck the all surrounded luxuriant cultivation, some them 
stantial and attractive appearance 
vessel 


Sixty-eight the islanders came out 
three boats, and all but the women clambered board. They 
subtropical fruit (mainly bananas and oranges) 
teresting fusion European and Polynesi 
flour, etc. They are healthy, 


and curios—which 


simple, though means dull-witted people 


resembles Gebel Zebayir, 


old tools, nai 


reported themselves contented and prosperous and between 150 and 160 


number. There great diversity types, few (especially women) being 
skinned and Polynesian appearance. One man had straw-colored hair, but 
them would pass for Europeans. The majority were barefooted but ot! 
well clad. They sell and barter their goods emigrant vessels, for money, 

and other necessities; and some them are 
away from England. They would like attract little new 
the settlement. They are not illiterate and have postal arrangements, thoug! 


stamps, and wireless receiving set limited range (about 200 miles) which 
receive the rate ten words minute. 

These people are dependent upon passing vessels for staple necessities 
it. Nearly all the ships going that way make call the island, only 
their chronometers; but, owing the difficulty landing, very few strang 
ashore. The population receives additions from outside. have here 
absolutely isolated group people whose ancestry traceable from their 
occupation the island, mixed ancestry British mutineers and 
They should form important subject for genetic research, and 
that they will not escape the attention students. Were the direct route 
doned favor outward passage via Tahiti and homeward one via 
island, alternatives that offer slight advant 
life Pitcairn would return much more primitive level. 

Henderson island (longitude 128° 18’ W., latitude 24° 24’ 45” S., plan 


saving money. few men have been 


They are fortunate being situated main highway the sea, and they realize 


ers ever 


ages wind and current, the standard 


Admiralty Chart No. 1176) uninhabited and dependency Pitcairn. 


said visited occasionally for copra. 


The sailing directions (op. cit., 
describe follows: 


island five miles long north and south, 
near the northern end, but tapering off point towards the south, and has 
surface nearly feet above the sea. all sides except the north bounded 


perpendicular cliffs about feet high, composed entirely dead coral, which are 


considerably undermined the action the waves. 
short distance all 


Some sheds were erected the northern side few years ago. Rockets and 
ators were fired from the Tekoa, but close examination with telescope and bin 
ulars revealed signs life, nor were the sheds observed. The cliffs 


places. The marked undercutting attains height about eight feet 
the surface the sea. 


Other passages suggest that the whole island consists 
rough coral rock and that waterless, except for small pools rain water. 


Above this, height about feet above sea level, there 


marked cave level the cliffs, seen even those that curve inland behind 


cliffs in su 
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the north side. This level well defined, and the caves are 
results wave action (their floors are level and concordant), that they 

rmer relation ground-water level and negative movement the 

kind required Daly’s hypothesis. (See Daly: General 
Sea-Level Recent Time, Proc. Natl. Acad. Sci., Vol. 1920, pp. 
idem: Recent Worldwide Sinking Ocean-level, Geol. Mag., Vol. 
pp. 246-261.) 

two lonely neighbors, 114 miles apart, the larger low, flat, and uninhabited, 
high, rugged, and inhabited, the one coralline, the other volcanic, are 
itposts Polynesia. What their geological relationship may 
say. Soundings are regrettably few the Central Pacific, but Hen- 

Pitcairn islands would seem belong structurally the submarine 

the Tuamotu Low archipelago. 


POLAR REGIONS 


The Oceanography Barentz Sea and the Climate Northern Europe. Recent 
phical explorations carried out the Murman Biological Station the 
Natural History Society with the Northern Scientific- 
ial Expedition have contributed materially our knowledge Barentz 
ind, incidentally, have suggested new means arriving long-range weather 
recasts for the extreme north Europe. The results the explorations are pre- 
nted length the Transactions the Northern Scientific-Industrial Expedition, 
No. 19, Moscow-Leningrad, 1924 (in Russian), and more briefly article 
Professor Derjugin the University Leningrad (‘‘ Das Barents-Meer langs dem 
Kola-Meridian (33° 30’ Internationale Revue der gesamten Hyd 
und Hydrographie, Vol. 12, 1924, pp. 145-174). The most important incidents 
the work were the carrying out careful surveys May and August, 1921, along 
the meridian Kola far north latitudes 72° 30’ and 75° respectively. 
May soundings were taken intervals 30’, August intervals 10’. 

Barentz Sea whole covers part broad northerly extension the European 
shelf which reaches beyond Spitsbergen, Franz Josef Land, and Novaya 
The sea floor the whole remarkably level, ranging along the Kola 
ian (to latitude 75° N.) from depths 144 317 meters. The bottom 
strewn with rock fragments, varying size from large boulders gravels and grits, 
carried north former continental ice sheet. far north latitude 73° these 

posits are covered with organic ooze, but from 73° 75° the ooze generally 
absent, presumably account strong currents along the bottom. 

The play the ocean currents and its resulting effects upon the temperature 
the water present complicated problem. general two conflicting drifts meet 
the vicinity the Kola meridian: from the west warm drift from the Atlantic, the 

continuation the Gulf Stream, and from the east drift colder water. 

each other, forming under normal conditions series four 
wedge-like strips warmer and colder water with axes running east 
west. This condition, however, means static: some times the 
colder and other times the warmer water pedominates. There annual 
expansion the warm drift from the Atlantic which may result the complete 
nation one more the cold wedges and the coalescing one more 
warm ones. This condition was observed August, 1921. There also ap- 
longer periods oscillation forming what probably eight-year 
The years 1898, 1906, 1913-1914, and 1920 were characterized excess 


relatively warm water; the years 1902, and 1916-1917 excess 
relatively cold water. 
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Dr. Derjugin believes that there direct relation between these 
tuations Barentz Sea and the climatic régime northern Scandinavia 
ern Russia. noticeable that the periods warmer water seem 
mild winters and early springs. 

Dr. Derjugin’s opinion climatic oscillations are associated rather 
thermic changes the sea water all depths than with the presence 
floating ice. The circumstances governing the movements the ice 
any case are not well understood, though probable that the winds 
influence this respect than does the temperature the water. 
occasionally been observed that the ice has been altogether absent during 
when the temperature the water was the lowest. 

Other matters interest touched upon Dr. report 
the salinity and oxygen content the waters and with marine biology. 
was observed vary directly with temperature: the warmer the wate: 
saline. The oxygen content Barentz Sea was general high, testifying 
convectional movements producing marked aeration particularly 
southern latitudes. Dr. Derjugin classifies the marine life Barentz Sea 
arctic rather than arctic (his categories the Northern Hemisphere bei: 
subarctic, boreal, subtropical, and tropical), even though the sea lies far 
Arctic circle. This course due the influx warm water from the 


French Claims Antarctic and Sub-Antarctic Lands. The lands 
the earth are vanishing. Claims oceanic islets polar lands are being 
tiated that effective occupation which Mr. 
only basis territorial right likely recognised the law 
(Geographical Discovery Basis Territorial Right, Queensland 

Vol. (N. S.), 1922-23, pp. 61-78). 

the Russia, alarmed over the frequenting Novaya Zemlya 
gian sealers, began colonization this heretofore uninhabited 
Novaya Zemlya and smaller adjacent islands have been placed und 
created Administration” with headquarters Archangel. Nor 
recently had her sovereignty over Spitsbergen 


effective work opening the archipelago has 

two sectors the Antarctic part the Empire, and the recent change attri 
the Ross Dependency New Zealand (Geogr. Rev., Vol. 14, 1924, pp. 314-315 
the line more effective control. France now follows with declaration rig 
over the Crozet Islands and Adélie, Wilkes Land, “long overlooked 

clearly recognized forming integral part the French colonial 
20, Paris, August-Sept., 1924, pp. 137-138). 

decree March 27, 1924, countersigned the Minister the 
reserves Frenchmen the mining, hunting, and fishing rights the territori 
ters the Crozet Archipelago and Adélie, Wilkes Land. 
Ministry Marine March 26, 1924, places the Crozet Islands 
naval surveillance the Indian Ocean, Adélie Land that the 

The Crozet Islands lie between latitude 46° and 47° and longitude 51° and 
(Greenwich), south Madagascar and west Kerguelen Island, close 
route from the Cape Australia. They were discovered French ex; 
under Captain Marion-Dufresne 1772 and were formally annexed 
1913. These volcanic isles lie seas supporting rich fauna, present und 
are the waters some the more frequented sub-Antarctic islands. This has 
the case with some the more accessible islands south New Zealand and 
ens Macquarie Island, Sir Douglas Mawson points out advocating 
nent this island National Faunal Reserve (Macquarie Island and its 
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ind Proc. Royal Soc. Tasmania for the Year 1922, Hobart, 1923, pp. 40-54). 
ested that the Crozets would serve central station for important 


industry. 
the Frenchman Dumont and the American Charles Wilkes 
along section the Antarctic mainland the Australian 


effected landing one the rocky islets fringing the coast 


1s 
I 


possession for his country. According Regelsperger the Antarctic 
claimed France lies between longitude 134° and 140° (of Paris) and lati- 
66° and 67° The scarped granitic coast entirely barren: its sole known 


lving the sea birds and mammals that frequent the shores. 


OCEANS 


The Sargasso Sea. The region lying between the Azores and the Bahamas—a 
retch more than two thousand geographic miles—is exceptional many respects. 
\Vithin the central portion this region the waters are unusually deep blue 
color and exceptionally high temperature and salinity. And within this 
ion that the Sargasso Sea lies—an area characterized the prevalence 
Sargassum, floating the surface. The first notice the occurrence 
culfweed in this region is coincident with the discovery of the New World, record 
been made the fact Columbus himself his first voyage. Notwith- 
standing this, the origin the gulfweed has been controversial question the 


resent time 
earliest theory regarding the origin the gulfweed was based the assump- 
tion banks near the Azores and Bermuda which the Sargassum grows. The 
sounding lead however, soon showed the depths this region altogether too 
great for the existence such banks. Following this, two diametrically opposed 
theories have held sway. The first held the gulfweed come from the shores the 
West Indies and the Bahamas, from which carried the Gulf Stream into the 
Sargasso Sea. According the second theory Sargassum free-floating plant 
the Sargasso Sea, which propagates vegetatively partition, thus keeping the 
Die nordatlantische (Petermanns Mitt. Vol. 37, 
1891, pp. 129-141) lent the weight his authority the former theory, and this 
has generally been the accepted view. 
brochure entitled Sargasso Sea, Its Boundaries and 


the Mediterranean and Seas, Vol. Miscellaneous Papers), 
Dr. Winge examines the question the light recent observations and the 
biological evidence comes the conclusion that the drifting sargasso weed does not 
come from the coast but lives and propagates partition the Sargasso Sea. 
stresses the fact that the drifting sargasso weed destitute the ordinary organs 
reproduction which are found the attached coastal forms. Furthermore, the 
species Sargassum occurring the Sargasso Sea have not been found growing at- 
tached anywhere along the coast. Winge finds that the vegetation the Sargasso 
Sea consists principally three common species Sargassum which occur over the 
vhole area. These live and propagate vegetatively year after year and exhibit 
distinct optimum period growth the latter part the summer. 

On the basis of the more recent observations Winge attempts a new delimitation 
the Sargasso Sea. This does not exhibit the regular oval outline which since 
time has been the accepted delineation. the east Winge draws the 
boundary longitude 27° W.; the southern limit places latitude 30° the 
east and somewhat below latitude 20° the west. The northern limit just 
above the fortieth parallel the east, swinging thence southwestward latitude 
from which point turns sharply north latitude 45° and then follows 


published April 30, 1923 (Report the Danish Oceanographical Expeditions 


150 THE GEOGRAPHICAL REVIEW 


the coast North America far latitude 40° The western boundary 
does not attempt draw, since the material hand was not sufficient for 
pose, but the opinion that should follow the eastern coast North 
some distance from the shore. The northerly extension the western 
the Sargasso Sea obviously brought about the Gulf Stream. 


rica 


por 


The Gulf Stream. the two great currents that make the Gulf Stream, 
leading has heretofore been assigned the Antilles Current, and this despit 
the greater velocity the Florida Current. regard the quantity water 
well the quantity heat transported the Gulf Stream, has been accepted 
that the greater portion was contributed the Antilles Current. For instan 
Kriimmel, his Handbuch der (Vol. Stuttgart, 1911), credits 
the Antilles Current with contributing about two and one-half times much wat 
and heat the Florida Current. 

These questions are considered anew hydrodynamic study the Gulf 
Georg Wiist (Florida- und Antillenstrom: Eine hydrodynamische 
ung, Inst. Meereskunde, F., (Geographisch-naturwissens- 
chaftliche Reihe), No. 12, 1924). this study the author discusses the observation 
made Bartlett and Pillsbury the seventies and eighties the past century 
and the more recent observations the Coast and Geodetic Survey Steamer 
Bache. Examining critically the older observations, comes the conclusi 
that these observations deserve greater appreciation than has been accorded then 
times modern research and finds that reworking this older material bri: 
light new features. then treats the data the method dynamic sections 
developed Bjerknes and shows that the results derived are good agreement 
with the observed values. The temperature inversions found Bartlett, whic! 
were rather lightly regarded the majority oceanographers, are shown 
features necessitated the dynamics the case. 

The prevailing conception the Florida Current “river the com 
prising body northerly-flowing warm water reaching the very bottom, Wiist 
shows erroneous. With regard the vertical distribution the hydrographic 
features, the waters the Florida Current are not homogeneous but exhibit very 
decided stratification, and the author directs attention the importance this 
fact the evaluation data based biological hauls. With regard the 
quantities water and heat contributed the Florida Current and the Antilles 
Current, Wiist’s calculations show that the latter the lesser contributor, the 
Florida Current contributing about twice much water and heat the Antilles 
Current. The author concludes that the very considerable amount heat with 


which the Gulf Stream freighted comes principally from the branch issuing 
through the Strait Florida. 


MARMER 
PHYSICAL GEOGRAPHY 


Ecological Cycle Valley Development. brief paper The Cycle 
Vegetation the Valleys the Steppe Zones published 
the the Geographical Institute Petrograd for 1922, Krashenin- 
nikov has outlined interesting method for study the evolution river valleys 
from the botanico-geographical point view. Embracing his analysis broad 
region from the Ukraine Turan, variegated local botanical details, finds 
that “for this whole vast territory, the evolution the vegetation the valleys 
(lake well river) works out single definite and clearly expressed geograph- 
ical cycle, having much common with Davis’ geographical The 
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aciple this cycle simple: the hydrological régime characteristic each 

development favors certain types vegetation, determined local- 

other ecological factors, climate, soil, etc. Applying this principle the 
under analysis, and more particularly the valley the Don, the writer 
three principal stages the ecological cycle, manifested different types 
vegetation: fresh-water marshes youth, salt marshes maturity, and steppe 
The course the cycle accelerated, set back, started anew changes 
the valley’s base level; and the different stages commonly exist side side 
successive terraces. 

weakness the entire system, and the respect which the analogy with the 
Davis cycle faultiest, lies the greater difficulty employing any one its 
phases characterize landscape whole. Owing complications the 
cycle, more than one its phases are often presented single 
view: but the conditions the earlier phases the ecological cycle necessarily 
cling the flood plain river throughout the later stages the physiographic 
described Davis. Zones vegetation characteristic both youth and 
maturity thus normally persist the midst predominantly steppe landscape 
indicating old age. Application the terminology this system general regions, 
then, could made only basis relativity. The existence relatively large 
areas vegetation one type another would offer some indication the ecolog- 
ical, and consequently the physiographic, age the region whole. Within 
its limitations, the botanico-geographical method outlined Krasheninnikov 
should prove useful factor the analysis landscape. Its application other 
regions than that which has studied suggests some interesting possibilities 


investigation. 
FULLER 


What Desert? ist eine Wiiste?” the title important lecture 
Professor Erich Kaiser Munich recently published the Mitteilungen der Geo- 
Geselischaft Miinchen (Vol. 16, No. 1923, pp. Most studies 
deserts, Kaiser contends, have been unsatisfactory because they have neglected 
take into consideration one more several important features which combine 
lend distinctiveness the arid tracts the world. This lecture successful 
attempt toward clarifying thought regard complex and difficult subject. 

Kaiser accepts Penck’s definition the arid climatic realms realms which 
evaporation exceeds precipitation, though careful explain that this true 
only when long periods time are taken into consideration. divides the arid 
climatic realms themselves into semi-arid, normally arid, and extremely arid zones. 
Desert conditions are general confined the two latter zones, the outstanding 
difference between which due primarily the character the precipitation 
each. the normally arid zone precipitation periodic. There season 
limited, though fairly regular, rainfall during which vegetation springs and the 
ground-water table replenished; dry farming sometimes possible. the zone 
extreme aridity, the other hand, the rainfall episodic. Coming only rare 
and irregular intervals, likely come the form cloud-bursts. After such 
catastrophic rains there blossom forth seeds, which perhaps have lain dormant for 
years onend. But the resulting vegetation cover, luxuriant for the short while that 
lasts, soon withers and disappears. 

Physiographic processes are also widely different these two zones and produce 
marked variations the character the landscape. Deflation, for instance, the 
removal the winds materials disintegrated other forces, though characteris- 
tic all parts the desert, progresses much more rapidly and relatively larger 
scale the extremely arid zone than that normal aridity, and corrasion, 

wind sculpturing, almost exclusively confined the former. Aeolian sedimen- 
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tation, however, the deposition materials carried the winds, goes 
beyond the limits the desert. The most striking difference between the 
and extremely arid zones associated with the work surface waters. The 
waste-covered tracts characteristic Southwest Africa (and, may add. 
Great Basin region) made detrital material washed down from higher 
sudden, broadly spreading floods (Schichtfluten, are 
found throughout the arid realms the world. the normally arid zones, how: 
these are associated with the usual land forms produced fluvial erosion. 
extremely arid zones, the other hand, they are modified the action 
winds which may convert parts them into landscapes deflation 
corrasion.” 

point stressed Kaiser, obvious but sometimes overlooked, that the borde: 
the desert and the different climatic zones within the desert are not station 
They shift continuously with the seasons, with longer climatic cycles, and 
climatic changes reckoned terms geological time. close juxtapositio: 
evidences different types climate the geological record, therefore, sho 
not necessarily interpreted indicating rapid and radical changes gener 
climatic conditions. may simply reflect local passings back and forth 
matic frontier over given point. 

Nor are the boundaries between the different zones aridity sharp and 
defined lines. There not only gradual merging one zone into another, 
numerous isolated phenomena one zone are frequently found wholly 
within its neighbor. Active eolian corrasion, for instance, may progress 
lated point the normally arid zones. Isolated phenomena this sort are due 
wide variety local causes. Different orographical relationships produce vari: 
effects wind and insolation. Different qualities rock produce varied types 
disintegrated rock waste; these affect the level the ground water, which, turn 
exerts marked influence upon vegetation. Relicts formerly existing conditions 
often maintain themselves within regions whose general character has been mat 
rially altered, and even the work man may introduce areas characteristic 
desert into less arid zones, where the burning cutting forest prairie gras 


HISTORY GEOGRAPHY 


Geography Among the Babylonians and Egyptians. Figure reproduction 
map the world Babylonian tablet. The black dot the center prob 
ably the city Nippur, which the Babylonians believed the navel the 
world, the Greeks conceived Delphi and the medieval Christians Jerusalem. 
The broad circular band the surrounding the The paral 
lel lines, and are probably the Tigris and Euphrates rising the all-encircling 
river and flowing southward through mountainous region, The cross lines 
and may the present Shatt en-Nil and Nahr Isa, transverse canals connecting 
the two great rivers. Assyria shown the circle, 

These and other interpretations this map are given Professor 
recent article entitled Studies Among Babylonians and 
(American Anthropologist, Vol. (N.S.), 1924, pp. 160-174). The map dates from 
Neo-Babylonian from late Babylonian times: that is, from period when the 
actual sources the Tigris and Euphrates were known and when the Mesopotamian 
peoples could scarcely have maintained the idea that their country 
made the bulk the Professor Lutz concludes therefore that the map 
reflects ideas current much earlier period and that bears witness the in- 
ability its authors formulate the accumulated knowledge later centuries 
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even square this more recently acquired knowledge with the older 
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bylonians and Egyptians. 


students have exaggerated the extent the geographical knowledge 


References Babylonian date formulae the 
bronze and copper maps and also lists countries and districts, itinera- 


those the Romans, and other evidence show that the early inhabitants 


and Euphrates valleys were interested geography from practical 


view. 


Greeks probably borrowed from the Babylonians the conception shown 
disk-shaped earth surrounded ocean stream and bordered 


the north region mountains. These were 
destined exert lasting influence 

Hellenic and medieval geographical theory. 
were also some among the Babylonians 
who thought that the earth quadrilateral, 
rresponding exactly quadrilateral formed 
stars the constellation Pegasus. The Tigris 
Euphrates were associated with the outlines 
stellar trapezium and additional 
watercourses, which later tradition designated 

Pishon and Gihon, completed the water- 

ses around the trapezium.” 


hy 


ibered that Tigris, Euphrates, Pishon, and 
were the four rivers Paradise Genesis 
which medieval tradition were interpreted 
going forth water the entire earth. 


met 


Gil 


1—A Babylonian map of the World. 
Egyptian geographical investigations were not dissimilar those Babylonia. 
Geography sort was taught the schools Egypt, and knowledge cities, 


regions, and distances between places was prized practical value for those who 


uld qualify for the military service foreign countries about the time 
of Rameses II.” 


The same kind astrological comparisons were made the 
Egyptians the Babylonians, the Nile being supposed correspond the 


ecliptic. 
the whole, extreme conservatism was characteristic the geographical science 
+} 


ancient Near East, conservatism that contrasts with the more open-minded 
attitude the lonian and Hellenistic Greeks. 


Professor Lutz observes, when 
the pernicious doctrine was evolved that whatever happens the skies hap- 


pens earth, and that one has only read the map the sky order enabled 


come understanding the earth, meant check any serious progress 


GEOGRAPHICAL NEWS 


OBITUARY 


Saturday, November 22, 1924, occurred the un- 


timely death the age fifty-three, Alfred Hulse Brooks. was chief the 
Division Alaskan Mineral Resources the Geological Survey, vice-chair- 


lan 


1911-1912) the Alaska Railroad Commission, president the Washington 
\cademy Sciences (1921) and the Geological Society Washington (1911). 
Already 1913 his devoted service Alaska had been recognized the award 
the Charles Daly Gold Medal the American Geographical Society for the 
“excellence and importance his work the exploration and mapping Alaska.” 
the same time like award was made the Geographical Society Paris. 
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Among his publications the most noteworthy are his famous 


Geology Alaska,” Geol Survey Professional Paper 45, 1906; 
McKinley Region, Geol. Survey Professional Paper and 
work (with Croix) entitled Iron and Associated Industries 

Sarre District, Luxemburg and Belgium,” Geol. Survey Bull. 703, 1920. Among 


his many special articles Alaska probably the best the one the current 
ber the Geographical Review which gave more than ordinary care and 
was one his major preoccupations during the past summer. should also noted 
among his achievements that was who first proposed the publication 
Society Bering’s Voyages and thus the preservation first-hand records the 
original exploration northwestern North America, the originals which, the 
files the Russian Hydrographic Office, have since been lost. 1915 was 
offered professorship geography Yale University but declined 
what believed moral commitments the Geological Survey and 
especially his loyal associates the Alaskan work. 1917 was commis- 
sioned chief geologist the American Expeditionary Force France, and that 
capacity served with brilliant success until 1919 with the rank, 
Captain, Major and Lieutenant Colonel. short but valuable paper this 
work The Use Geology the Western Geol. Survey Profi 
Paper 128-D, 1920. was also attached for short time the American 
mission Negotiate Peace. 

This brief record serves indicate the quality his professional work, but 
would inadequate not add reference the friendly spirit which mair 
tained all his personal relations and the rare and impersonal judgment which 
always brought the counsel table. was essential quality the man that 
his views were always modestly expressed. thought thing through and said 
what thought and let that, taking counsel sure but scientist 
not politician. brought his professional work rich inheritance mind 
and high standards public service, driving through tasks regardless his health, 
and anxious only that the work with which was associated should done for 
the permanent record and not for the fleeting years. 


DEVILLE died Ottawa, September 21, 1924, aged years. 
Dr. Deville rendered distinguished service the Canadian Government for period 
extending over half century. the time his death was charge the 
Board Topographic Surveys and Maps, with the title Director General Sur 
veys. brief biographical note Dr. Deville was given the Geographical Review 


(Vol. 13, 1923, 461) when announcement was made his election Corres- 
ponding Membership the American Geographical Society. 
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ASPECTS EUROPEAN GEOGRAPHY 


Mark JEFFERSON. Man Europe: Here and There. 211 pp.; maps, ills. Yp- 
silanti, Michigan, 1924. inches. 


has worked philosophy into this book. barely exceeds two 
hundred pages rather drab binding (but such Ypsilanti, town 8,000, 
need not ashamed of). The Sunday literary supplements will not notice it, but 
intellectual lever should tilt the geographical world little. There 
unvitalized statistics, mere paraphernalia scholarship, gaudy 
illustrations, waste words. There are goodly number really geographical 
photographs with telling one-line captions, several original city maps loaded with 
geographical significances, outline maps unfinished state with directions for 
completing, that you reader have work before you reap the otherwise too- 
easy reward Jefferson’s thought, penetrating comments and questions, critically 
selected quotations from great literature. You have growing sense accomplish- 
ment you advance from chapter chapter the end. One critic has well de- 
scribed the book grateful breeze blowing through open window (this reader 
course has his window open most the time); another critic has equally well de- 
scribed the author man with echoes his mind. 
great thing have done little book like Jefferson’s Man Europe.” 
the issuance after toil. has lived France, Italy, Norway, and England. 
speaks French and Spanish, not only the result book knowledge but also and 
particularly man who has lived language people. Beside his condensed 
and thoughtful paragraphs, how barren seem many other descriptions Euro- 
pean geography! Thetyranny that which has beenstill exercises its strange power 
glass and hammered gold. Though intended for normal-school classes should 
used every university course the geography Europe. will teach the most 
mature student how think more effectively geographical terms. are 
winds current opinion, only basic things that influence and grow out that 
solid folk life that survives dynasties and wars and gives geography its substantial 
content The list chapters gives you indication the tone the 
book, but for those who want headings here they are: Europe the Leading Conti- 
nent; Distribution Population; The Cities; Wealth; Some Pictures; What the 
European Like; Climate; Contest for the Northern Plains. 


GEOGRAPHY SERBIA 


zur Geographie Serbiens und Rasciens. and 226 
pp.; maps, diagrs., ills. Engelhorn, Stuttgart, 1922. inches. 

One naturally anticipates substantial work undersigned Krebs. This 
treatise constitutes exception. During the war Krebs made two excursions into 
the Morava and its tributary valleys, covering primarily the western portions the 
drainage basin. While his observations have somewhat the character reconnais- 
sance survey, yet, with careful checking against the literature covering the region, 
has given them authoritative stamp which may accepted reliable. 

discussion takes the nature regional study. Krebs departs, however, 


the common method systematic treatment, which begins with surface fea- 


tures and ends with responses. also considers the basin the Morava not 
single region but rather made several regions, each one including the 
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territory immediately contiguous the main stream and its smaller 
The valleys the larger tributaries are treated 
where distinctly hilly mountainous, are some instances considered 

Each region discussed much the same manner, but the elements 
ways presented the same sequence. Topography, climate, agricultural 
ment, mode living, are all considered more less mixed fashion, 
presented picture nearly possible like the conditions one 
them from train window. The reader not put the necessity 
the geographic parts applicable given small area order reconstruct the land 
scape. Whether this method always desirable need not here determined 
where exact and detailed data are lacking, they are for Serbia, this method 
description seems serve well. 

The book begins with survey the literature Serbia, indicates the 
for the field work, and continues the first chapter with discussion 
The city presented all its aspects, its history, its status the opening 
war, the effects the war, the significance its location the capital Serbia 
the author believes, its present geographic unfitness the capital Jugoslavia 
the capital Jugoslavia the preference for Uskub. 

succeeding chapters Krebs launches into analyses the land forms and 
human responses the respective regions Serbia indicated above. Geo! 
and topographic sketch cross sections, accompanied selected photographs, illus 
trate the descriptive matter way emphasize the points made the text 


Bibliographic references are numerous throughout. Van 


New CLASSIFICATION CLIMATES THE CAUCASUS 


Tiflis, 1919. inches. 


Finding all previous attempts classification the varied climates the 
Caucasus too vague and loose, the author the present study has undertaken 
most rigorous and detailed survey, with close attention the minutest local differ- 
ences. Detailed observation required the diverse conditions this regi 
presenting strongly marked changes within narrow limits distance. The 
the seas bordering the region the east and west limited the regularity 
the coast line, which bears smaller ratio the total area the land than prevails 
for the entire continents Europe, North America, and Australia. The elevati 
moreover, mounts rapidly the high mountain chain crossing the isthmus diag- 
onally; while north and south lie plains and plateaus steppe even desert 
character, the dry winds which dominate over large areas the isthmus itsel! 
All these conflicting influences produce the most abrupt climatic variations 
regional and seasonal. Mean annual rainfall varies locally from 2500 150 mil 
limeters, mean annual temperatures from 15° below 0°. The 
temperature changes runs high 32°. 

For his regional classification the author has adopted the earlier system 
einer Klassification der Klimate, vorzugsweise nach ihren Beziehungen 
zur Geogr. Zeitschr., Vol. 1900, pp. 593-611 and wit! 
its elaborate scheme symbolic designations letters and numerals. (For 
comparison with system 1918 see Ward: New 
tion Climates, Geogr. Rev., Vol. 1919, pp. 188-191.) the basis 
factors, four main climatic and eleven subclasses are distinguished, 
them recurring separated localities. The resulting map climatic 
complicated ethnographic map the same troubled territory. 
These provinces vary character from the “moist region 
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ist the region the mountain crests, with the 
forming the most extensive characteristic type the interior. 
nce described separately with wealth detailed data. The minute- 
ision and classification and the rigidity adherence the Képpen 
tract from the general interest and value the work. 
interesting region described the Black Sea coast between Batum and 
Tuapse which possesses climate similar that South China rather than 
the Franco-Italian Riviera with which commonly compared. The 
generally between 1000 and 2000 millimeters yearly (over 2500 
_with relatively slight seasonal variations. Changes temperature are 
small—generally between and 23° 24°—the heat the sun 
mpered during the day pleasant sea breezes. The prevailing winds are 
nature the monsoon. Such climate has proved favorable the cultiva- 
citrus fruits, Turkish tobacco, tea, and sugar cane. Occasional cold waves 
known, however, and the great affliction the violent and destructive winter 
the mountains, like the bora Mediterranean countries. The climate 
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dominant forest zone the interior resembles general that the forest 


HARBOR CONSTRUCTION ANTIQUITY 


LEHMANN-HARTLEBEN. Die antiken Hafenanlagen des Mittelmeeres: 
zur Geschichte des Altertum. K/io, alten 
Geschichte, Supplement 14. and 304 pp.; maps, ills., index. 
Verlagsbuchhandlung, Leipzig, 1923. 


Modern studies ancient harbor works are few number, and most them 
wholly inadequate and full misapprehensions. Among the best may mentioned 
Graeci collocaverint portus atque 

gural Dissertation, University Lille, 1898), which forms the basis Bes- 
article the Daremberg-Saglio Dictionnaire des 
ind Georgiades’ Les ports Gréce dans qui subsistent encore 

Athens, Further, two essays Paris the harbor works 
(Corinth) and Delos may mentioned, which have appeared the 
Bulletin Correspondance Vol. 39, 1915, pp. and Vol. 40, 1916, 
respectively. For the western Mediterranean only Carthage and few 
the ports Italy have formed the subjects special investigations. Only one funda- 
mental study Italian harbors has thus far appeared, published the 
Ministry Marine:, Monografia storica dei Porti nella Penisola 
1905, nell’ Italia 1906. Two other works bearing the 
engineering side harbor works may also noted: Die Ingenieurtech- 
nik 1896, which attempts sketch the entire field harbor con- 
struction from the technical point view, and Die Technik des Alter- 
tums 

this dearth comprehensive treatises there was certainly place for such 
fundamental and complete work the one under review. based exhaus- 
tive study all the notices found ancient literature and modern books concerned 
with the subject and the results investigations. the subject ancient harbors 
immense, Dr. Lehmann-Hartleben has wisely confined himself those the 
Mediterranean and Black Seas—an area which formed antiquity geographical 
and historical unity (see Alfred Philippson: Das Mittelmeergebiet, 2nd edit., 1907). 
port and its surroundings were regarded antiquity integral part the 
city much more than the case today and more closely connected than any other 
branch city building with the economic, political, and judicial conditions the 
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city state. The problem the author has been, brief, reconstruct the 
tectural appearance ancient harbors—quays, moles, contiguous buildi 
areas—so far the literary and monumental evidence warrants. Like the marks 
place (cf. Wymer: Die Marktplatzanlagen der Griechen und Romer, Munich, 
the harbor was not only useful but, especially Hellenistic and Roman tim 
ornamental feature the city. 

The book falls into two unequal portions. The larger (pp. 1-239) contains the 
historical and descriptive text, which added catalogue (pp. 
phabetically arranged and accompanied ancient and modern references, 
303 harbors the Mediterranean world which have been preserved are 
from literature. There are also two short excursuses, one two pages Har 
Officials,” the other eight pages the various Greek and Roman “Harbor Nam 
There also six-page index arranged three columns. 

The opening chapter the text concerned with the beginnings, the varioy 
settlements the eastern Mediterranean during the second millennium before 
Christian era and the early centuries the first—the Minoan and 
epochs Crete, the isles the Aegean, and the coasts the mainland 
Because the condition seafaring obtaining the prehistoric period, 
(Odyssey, XIII, 96), harbors yet showed architectural arrangement 
ings. short account the Phoenician and Philistine ports and those the 
mouths the Nile Egypt follows. for the western Mediterranean there were 
harbors throughout the prehistoric period. The second chapter discusses the 
emporion, the extraterritorial space before the city and contiguous the port for the 
use merchants and location and limits, origin, use, capacity, 
ment, legal status, etc. Ruins such emporia, which were essential and character- 
istic features Greek city life from the earliest times onward, are found all around 
the littoral the two seas from the Spanish coast the west the port Olbia 
near the mouth the Borysthenes southern Russia the east. These ruins 
show that the generally lay outside the city wall (e. but 
sometimes inside (e. Piraeus, where the limit stones are partly preserved), 
always separated from the city proper. 

Chapter discusses harbor works the archaic period, from the end the eighth 
the beginning the fifth century before Christ, when the beginnings artisti 
surroundings first appear. Chapter the kleistos, enclosed harbor, i.e 
the part inside the ring wall enclosed for the protection shipping, treated. 
Examples can found from the archaic period through the classical, Hellenis 
Roman, and Byzantine times, and thence through the Middle Ages and the mercan- 
tile hegemony the Genoese and Venetians (the best example under the latter 
the port Naupactus) the Renaissance. Forty-two cities possessing one more 
these enclosed ports are listed. 

Chapters and describe the port works the classical period the fifth and 
fourth centuries before Christ, including the ship sheds wharves, dockyards, 
emporia, etc., especially the large constructions Syracuse, Carthage, 
Tyre, Corcyra, Salamis, Eretria, and Piraeus. The history, size, and appearance 
the neorion are also discussed. Chapter carries the subject into Hellenistic times 
describing the ports Heracleia and Amastris the Pontus, and those Carthage, 
Lechaeum, Delos, and above all Alexandria. For, unlike the conditions 
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both tradition and the ruins make possible reconstruct picture the great 

harbor Alexandria with all its essential features. The imposing works the 

Imperial Roman period are treated Chapter good deal space devoted 


Augustus’ work Puteoli, the oldest Italian harbor world importance, 
Julianum (Fréjus) southern Gaul, Portus Julius (between Cape Misenum 


Puteoli), Misenum, Ravenna, Narbo, Caesarea Morocco, Caesarea Palestine, 
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hesus. The harbors the later period were characterized more their 
than their architectural splendor. 

The concluding chapter interesting account monumental representations 
harbor works paintings and reliefs from the close the Hellenistic period down 


into Imperial times. WALTER 


SUBTERRANEAN SHELTERS FRANCE 


BLANCHET. Les souterrains-refuges France: Contribution 
toire humaine. and 341 pp.; diagrs., index. Auguste Picard, 
Paris, 1923. inches. 

Blanchet has studied subterranean passages and believes they belong many 

periods from the Neolithic modern times, that they were made often for habita- 
tion well for refuge and storage, and that one hypothesis will any means 
explain them all. comparison list with that issued Adrien 

Mortillet 1908 shows that this study far from finality. Blanchet claims 

that these subterranean refuges are very unequally distributed and are most 

characteristic Picardy and some parts the edge the Plateau Central, 
well the Vendean coast area. 

Finds have not yet greatly helped analyze out types fix dates. Polished 
stone axes abound these refuges, and some have been cleared out these im- 
plements; metal very rare; there pottery Neolithic and most later varie- 
ties; coins many periods occur but are rare. The Neolithic age some these 
refuges seems clear; but references Caesar, early Christian and medieval 
chronicles, and the eighteenth century writings show that they remained use 
though probably not continuously. 

The author notes the frequent association these passages with churches and 
evidently sees this proof their importance the Middle Ages. They exist 
under many French towns, according the author, who thinks that cellars 
private houses are often walled-off portions old passages; among the towns 
mentions are Arras, Béthune, Beauvais, Laon, Provins, Senlis, Paris (south), 
Chartres, Orleans, Bourges, Clermont-Ferrand, Limoges, Poitiers. 

Numerous plates give examples plans, and the author spends some pages 
features has found various subterranean refuges. Special mention made 
roof forms, and the author evidently wonders whether the dome roof found 
the center and south France (Creuse, Haute Vienne, Dordogne, Tarn Garonne, 
Charente-Inférieure) some refuges not the origin the cupolas which are 
characteristic churches this region (e. Angouléme, Périgueux, and 
Cahors). takes from Brutails (1900) the view that these cupolas are autoch- 
thonous feature rather than the view that for some reasort the Byzantine cupola 


tor k root here. H J FLEURE 
CANARY ISLANDS 


BANNERMAN. The Canary Islands, Their History, Natural History and 
Scenery: Account Ornithologist’s Camping Trips the Archipelago. 
and 365 ills., index. Gurney Jackson, London and Edinburgh. 


Vagandi Mos: Reiseskizzen eines Botanikers. Die Kan- 
arischen Inseln 1923. 304 pp.; maps, ills., index. Librairie Istra, Strasbourg 
and Paris, n.d. 10x inches. 


David Bannerman, his recountal series visits made between 1908 and 
1920, brings our information concerning the Canary Islands thoroughly date. 
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Geological evidence, states, points the fact that the Canaries 
remaining peaks either the mythical Atlantis former continent 
sunk beneath the waves, but they have been built volcanic actio 
the late Tertiary, upon the basis sunken oceanic continent, per 
Paleozoic early Mesozoic. The archipelago consists western 
large islands and eastern group, truly desert character, two 
six small, rocky islets. 

The original inhabitants, the Guanches, were of two races, one related to { \ 
peopling the eastern islands; the other, related the Berbers North 
pling the western group. The recently discovered Egerton manuscript, 
British Museum, much earlier date than those hitherto relied upon, 
questionable honor leadership the European expedition which first 
the gallant people and beautiful territory the islands, Gadifer 
than Jean Bethencourt. Some interesting relics the aborigenes 
notably the whistling language Gomera, which, Mr. Bannerman urges, 
studied and preserved before becomes extinct. 

The discoverers found many goats Today, addition 
domesticated animals, the only small terrestrial mammals are rats, mice, 
and rabbits, all which have been introduced; but the hedgehog remote 
that has become differentiated into new race. Even the flea that infests 
new species. Bats fly over from the mainland and have become specifically 
tiated the island Palma. There one small frog, tree frog, three forms 
skinks, two geckos, and several geographical races lizards which show 
mental differentiation similar that many the birds, the most 
giant lizard Hierro, measuring nearly two feet. Snakes are unknown. 

chiefly ornithologist that Mr. Bannerman writes, though along 
discussions bird life gives very many important data concerning the 
tion and character the native flora, which intimately correlated with the fau 
Indeed, from the character the plant zone, the species bird inhabitants 
foretold, and endemic birds are continually found association with endemi 
for example, pigeon became extinct Gran Canaria when the 
(Laurus foetens) was destroyed. 

“The birds the Canary says the author, “are just such 
should expect find inhabiting islands which have never been joined the 
land and which have been compelled rely storms, regular migratory 
successive invasions for their bird Long isolation has many cases, 
the development Both Darwinian selecti 
mutational evolution, Mr. Bannerman thinks, have been work 
remarkable endemic Ornis. the resident birds, are endemic species 
species. many cases each the islands has its own peculiar race, distinct 
the forms found the neighboring islands. 

Pope, the poet, deplores inhumanity man: Dr. Knoche, the scientist 
deplores man’s inhumanity Nature. The study the plant life the Canar 
Islands study the ravages wrought man earthly Paradise. 

The islands are volcanic origin, the whole group being dominated the 
icent peak Tenerife, which has important influence plant 
archipelago lies the path almost continuous, moisture-laden northeast 
which envelops the higher levels the five western islands cloud. The moist 
condensing upon the forest foliage, falls the ground ceaseless 
etrating the soil more effectively than would heavy rain. Hence the Spani 
the fifteenth century found the islands clothed with verdure. Twenty-two 
the laurel group flourished the forests. the slopes the gorges 
native palm (Phoenix canariensis). the zone above the laurels were forests 
tree heath (Erica arborea), the native holly canariensis), Myrica Fa) 
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Cistus. Still higher, sometimes reaching altitude 7000 feet, were 
extensive forests the native pine canariensis), juniper, and cedar. Along 
the coasts exposed brilliant sunshine and arid winds, flourished Euphorbias (no- 

Euphorbia canariensis, the giant species resembling the cacti our own west), 
species Sonchus, Senecio, hairy Leguminosae, and spiny Opuntias. The 

islands are entirely desert, with interesting and peculiar desert flora. 

ith wonderful vigor and success and greatly aided hordes goats and rabbits 
which followed their train, the discoverers undertook the work plant extermina- 
‘on. means the and the torch the forests were rapidly destroyed, and the 
work desolation continues even the present day when the peasants scour the 
remote hillsides for the few remaining plants large used fuel. 
few scattered groves the great laurels and some remnants pine forest have been 
either because they belong species whose wood not useful, 
because they are difficult access. 

Dr. Knoche spent six months the islands studying the flora from the standpoint 
the ecologist and endeavoring from data furnished the presence plants which 
invariably accompanied succeeded the former forests reconstruct the picture 
the flora the past. connection with the discussion each the islands 
given map showing the groupings the flora the coast, laurel-forest, and pine- 
forest zones. The herbarium list the close the volume supplied with line 
maps indicating the habitats some the most characteristic species. large 
number endemic species makes the archipelago peculiarly interesting the stu- 
dent plant geography, and regretted that the list does not differentiate 
these endemics from other species and that does not give the geographical dis- 
tribution the plants found both the island and elsewhere. The relationships 
the flora are chiefly North African and Mediterranean, but occasional species 
finds its nearest living kin far distant regions America Europe. 

ALICE CARTER 


SOUTHERN PIONEER LAND 


The Real Rhodesia. xvi and 311 pp.; map, ills. Hutchinson Co., 
London, 1924. 18s. inches. 


The pioneer belts the world are special interest geographers because each 
one them geographical laboratory. Man there presented with choice 
alternatives—the land new, shall the road the railway run this way that; 


the soil suitable for the familiar crops the colonist are there native crops better 
centuries trial the special conditions the region; the penny must 
acrobatic feats and not merely lie bank four per cent. Appreciate the spirit 
freedom and enterprise which the pioneer brings his problem, and one the 
way seeing how vastly important the geographer are the marginal belts 
desert, grassland, tundra, and forest where man ventures greatly under new and 
hard conditions make home what the city dweller would call wilderness. 
Mrs. Jollie’s book deals with pioneer land—Southern Rhodesia. 

The position Rhodesia first importance. back Portuguese East 
and its nearest seaport Beira the eastern coast. Through runs 
tion the Cape-to-Cairo line. takes hours from Cape Town 
Bulawayo the southern border the colony. takes hours from Bula- 
Salisbury, the capital, and similar journey takes one from Salisbury 
Beira. There are few branch railways smaller towns and mining districts, but 


immense amount railway construction has still done serve the colony 
lequately. The area Southern Rhodesia 149,000 square miles. Aside from its 
rals, corn and cattle are the leading products. The agricultural and pastoral 
lustries began seriously less than fifteen years ago, and they have made good 
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progress considering the problems solved. number 
panies have established branches and obtained their land better 
dividual owners. There has been considerable amount speculation, 

new countries. the present time there are 230,000 acres cultivated 
Southern Rhodesia, which per cent was devoted 
Maize silage came next and then tobacco, other crops being ground nuts 
legumes, fodder, and small amount cotton. The sheep industry 
ning. the present stage the pastoral industry the rank wild grass 
every year provide fresh growth for grazing. Rhodesia understocked 
present, for there one beast acres, “although some land has been 
capable carrying one beast ten twelve While there 
labor the Native Commissioner sometimes has requested 
desired number native labor supplemented importations 
the north. 

The most important part the book deals with the question the land: 
use natives and whites, the pioneer conditions involving knowledge rou 
the perpetual difficulties with which the settler has contend, and degree and kind 
support first from the British South Africa Company and the Imperial gover; 
ment and now from the local government, which became effective with the diy 
the British South Africa Company from its holdings Southern 
While the author devoted the cause local responsible government and 
little praise the history the commercial company and the actions the 
perial government, must remembered after all that was the company 
not the settler that made the first organized venture into the territory. All this 
now history. Southern Rhodesia Crown Colony, the annexation the territ 
being announced the British government September 1923. The Britis! 
South Africa Company now private trading concern, and instead having 
the broad privileges which has enjoyed for years now company with 
limited privileges. There Governor appointed the Crown and Minis 
and Legislative Council. The Company retains its mineral rights and the 
owned railways. addition, may noted here that the Company’s administr 
tion Northern Rhodesia ended 1924, and what possibilities there may 
the union these two outlying countries yet too early say. 

value the geographer are the sections dealing with native life and the 
the control the settler the Resident Commissioner, who watches over 
rights the natives and without whose approval legislation affecting the 
can passed. The white settler has heavy responsibility with reference 


backward native, and has also distinctly selfish interest the problem 
native labor his main source power for the cultivation his fields, the care 
his cattle, and the working his mines. About per cent the land Rhodesia 
set aside native reserves. About per cent still unalienated. Almost 
the rest held individuals companies for farming purposes, though only 
per cent that held actually occupied. The locked-up land includes 

the best the country close the railway, and the fact that held for specu 
lation deterrent immigration. 


Forty YEARS MADAGASCAR 


Myre Vilers, Duchesne, Gallieni: Quarante années 
Madagascar, 252 pp.; maps, ills. Soc. 
Géographiques, Maritimes Coloniales, Paris, 1923. inches. 


this volume Grandidier recounts the events immediately preceding 
French annexation Madagascar and the history the island under French 
ministration. The narration centered around the three chief French protag 
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Myre Vilers, and Generals Duchesne and Gallieni. geographical 
Vol. 10, 1920, pp. 197-222. 


between the French and Malagasy governments led the war 
which was concluded treaty establishing French protectorate 
1886 with the appointment Myre Vilers Resident. spite the con- 


efforts the Resident the situation remained unsatisfactory, and war 
out anew 1895. General Duchesne assumed charge. few months 
was again concluded. Again insurrection followed. Madagascar was de- 
red French colony, and General Gallieni was despatched the scene. 
tarted earnest and was rapidly accomplished. 1905 Gallieni wrote 
Minister the Colonies: pacification Madagascar being completed 
the greatest difficulties the construction the railway from Tamatave 


Cia 


Tananarive being solved, the finances prosperous state, the work administra- 
tion, education, and medical assistance giving satisfactory results, considered 
his task Madagascar finished.’’ Progress has been continuous, and today Mad- 
agascar can ranked definitely with the civilized nations. 


SIGNIFICANCE THE FLORA THE PHILIPPINES 


Distribution the Dipterocarpaceae: Origin and Relationships 
the Philippine Flora and Causes the Differences between the Floras 
Eastern and Western Malaysia. Maps, ills. Philippine Journ. Sci., Vol. 


23, 1923, pp. 


This very important paper for geographers, geologists, and biogeographers, 
because correlates and interprets remarkable manner many diverse geographic 
influences. The dipterocarps are dominant forest trees the vast Malaysian region 
low altitudes humid areas. The family almost solely confined India and 
Malaysia: its 377 species belonging genera, all but species are Indian 
Malaysian. There are five regions major development these trees. The great 
center their present abundance the Sunda Islands, including Sumatra, Java, 
Borneo, and smaller islands, which have 144 species belonging genera. 
second center the Eastern Peninsula, including Assam, Burma, Siam, Indo- 
China, and south, and has 135 species belonging genera. The next richest 
area the Philippines, with species genera. Ceylon has species 
genera. India proper has only species genera; here settlement, 
Java, may account for the comparative scarcity species. The attenuation 
dipterocarps Eastern Malaysia, beyond line, very striking, including 
only species genera. 

The general ecological characteristics the family are thus summarized: 
peculiar biological character this family that, with almost exception, the 
numerous species are essentially confined the primary forests. They not 
thrive the open country and are never components young secondary forests 
forests that rapidly spring deforested areas that are allowed revert 
cultivation where grass fires are not limiting factor much 
seventy years may elapse before the trunk attains diameter centimeters, al- 
though the rate growth after this long suppression period very rapid. would 
seem that all most dipterocarps have this adaptability long suppression 
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iod early life; hence their ability thrive and eventually dominate the 
nse primary forests India and Malaysia. Generally speaking, the seeds 
the dipterocarps are noted for their brief period viability; they not 
general withstand drying out, which perhaps one very potent reason for their 
practical nonoccurrence open places becomes perfectly evident 
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that, order explain their present geographic distribution, 
necessary postulate previous land connections from India New Guir 

The geological history thus summarized: now know enough 
ical history the Dipterocarpaceae state definitely that this family 
oped and widely distributed India and Malaysia late Tertiary ti: 
that probably developed family southern Asia and what now 
Malaysia when the Sunda Islands were united with the Asiatic continent. 
perhaps, the early Tertiary the late Mesozoic. far the 
concerned, our Dipterocarpaceae reached the Archipelago during the 
earlier The rate dissemination the dipterocarps relatively 
that long period must have elapsed during which land connection existed 
tween the Philippines and western Malaysia, over which the trees 

Geologists recognize that during the Tertiary, Java, Sumatra, Borneo, and 
Guinea were forming marine sediments shallow seas, which were 
elevated and submerged. During the Pleistocene these islands were 
connected with the Asiatic mainland, New Guinea was with Australia. Formos, 
had similar relation Asia. During the Pleistocene, marine deeps and 
islands were formed. The Formosan Rift, between Formosa and the Philippines 
probably originated the Tertiary. hydrographic studies this 
whole region show that the 200-meter contour line roughly bounds the continent 
shelves. 

Upon the basis his faunal studies Wallace made the boundary between 
Asiatic and Australian faunas come between Bali and Lombok and northward alon 
Macassar Strait, which now known Later Pelseneer wis! 
move this boundary the east the Celebes and Timor and called the new 
one studies show that these two lines are the 
boundaries between the Asiatic and the Australian continents and that the area 
between Wallace’s and Weber’s lines the unstable tension zone, undergoing ele- 
vations and depressions between the two relatively stable continental masses 
the Pleistocene and even earlier. Molengraaff considers line the most 
important geological boundary Malaysia; but biologically seems rank with 
Wallace’s line, Merrill well points out. The faunas and floras this unstable 
area show various degrees intermingling because the varied opportunities 
afforded this zone maximum change. The biogeographical consequences 
these relations are the utmost importance, and reference made the author 
both the zodlogical and botanical literature bearing upon this subject. The 
Pleistocene climate the region believed much like that today, although 
the possibility earlier local drier areas suggested. 

With this background turn interpretation the facts distributi 
the dipterocarps and other flowering plants the Philippines. the genera 
flowering plants living Western Malaysia, there are about 356 unknown east 
line; but 218 these, per cent, are found the Philippines. 
the Eastern Malaysian flora there are 225 genera that not reach Western Malay- 
sia, and these 56, about per cent, reach the Philippines. Thus this flora 
mixed origin. The dipterocarps show similar relation, indicating prolonged 
land connection between the Philippines and Borneo, earlier than the connection 
between Mindanao, Celebes, and New Guinea. Many groups animals 
with the flora both its Asiatic and Australian affinities. 

There are thus two major centers origin and dispersal Malaysia: (1) 
Asiatic outlier, Sunda Land Center (Sumatra, Borneo, etc.), the northwest 
relatively stable land, which might well called the Dipterocarp Center, and 
the southeast outlier the Australian continent, New Guinea, also 
relatively stable land, the Guinea Land Center, from which has radiated still other 
groups plants and animals. the region between these great centers lies broad 
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unded Wallace’s and lines, including area archipelagoes, 
area which has undergone many changes, resulting extensive inter- 
the Asiatic and Australian flora and fauna. conclusion worth 
ning that somewhat similar region exists between North and South America 


Siberia and Alaska. 
tween Siberia and Alaska CHARLES ADAMS 


ANTARCTIC PHYSIOGRAPHY 


Physiography (Robertson Bay and Terra Nova Bay Regions). 
and pp.; maps, ills., index. British (Terra Nova) Antarctic Expedition, 
1910-1923. Harrison Sons, Ltd., London, 1923. 7s. 6d. inches. 

The Physiography the McMurdo Sound and Granite Har- 
bour Region. xvi and 246 pp.; maps, diagrs., ills., glossary and index. British 
Antarctic (Terra Nova) Expedition, 1910-1913. Sons, Ltd., 
London, 1922. inches. 

The Physiography the Ross Archipelago. xiii and pp.; 
maps, diagrs., ills. British (Terra Nova) Antarctic Expedition, 1910-1913. 


Harrison Sons, Ltd., London, 1923. 5s. inches. 


Physiography the Beardmore Glacier Region. vii and pp.; 
map, diagrs., ills. British (Terra Nova) Antarctic Expedition, 
Harrison Sons, Ltd., London, 1923. 5s. inches. 

regions described stretch for about thousand miles along the great fault 
zone that forms the eastern border South Victoria Land. There are two areas 
rocks, the largest extending for about two hundred and fifty miles 
from the northern end the zone, and the area about Ross Island. They have been 
considered related the great tectonic movements that produced the faults. 
Debenham thinks the southern area had two principal vents Mt. Erebus and Mt. 
Discovery and that cracks radiating from these centers gave rise many sub- 
sidiary vents. recognizes other minor vents that have entirely disappeared, 
probably faulting. For instance, the small islands west Ross Island are vol- 
canic and indicate vent their neighborhood; but they are separated water, 
one two hundred fathoms deep, from each other and from Ross Island. Between 
the two volcanic areas, and farther south, granites predominate along the coast, 
with ancient schists short distance inland. Still farther west the nearly hori- 
zontal Beacon sandstone covers immense area, but has disappeared from the 
coast. 

Robertson Bay the northern end our zone. about thirty miles wide 
and about deep, and faces north. separated from Ross Sea the east 
peninsula volcanic rocks some three thousand feet high, which ends Cape 
Adare. Great glaciers flow into it. account steep slopes and fierce winds the 
eastern side the bay collects comparatively little snow, and great stretches 
bare dark rock are exposed. The ends the glaciers are free snow. strong 
contrast the western side area calms and heavy snowfall, and the glaciers 
are entirely snow-covered. The topography very confused and lends force 
Priestley’s suggestion that faulting here has taken place rather recently, when the 
glacial cycle was well advanced. were found imbedded the volcanic 
flows Cape Adare, showing strong glacierization before the upper flows occurred. 

The main agents erosion the Antarctic are: sea waves, thaw and frost, 
wind, cirque nivation, and glacial abrasion. Their relative efficiency varies, 
course, different places. Cliffs are common along the coast and may due 
wave action frost low levels, even faulting; for depths several hundred 
fathoms occur not far from land. Cape Adare the principal example marine 
erosion; its eastern face has been cut back far that has encroached upon its 
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western slopes. Frost action extremely effective; sunshine, through 
air, warms the rock and melts the snow contact with it, and the water 
quickly when passes into the shade, between the rocks cracks, that 
all exposed surfaces are covered with broken and riven rocks, and many 
consist rock fragments the angle rest. True water erosion slight, for 
amount water small and acts for too short time. Wind carves the 
fantastic shapes but has effect the general topography. 

The important physiographic question is, course, how was the topographi 
relief developed? And the authors are not accord their answers. Taylor 
notes that ground moraine found generally places abandoned the glacier 
but its amount small; and only two three typical terminal moraines were seen 
Few glacial striae were found except about Granite Harbour, and faceted 
were not common. Cirques, however, were numerous various altitudes over 
whole region. These observations led him the conclusion that there has bee; 
comparatively little glacial scour; and proposes the theory 
account for the valleys. This assumes that several cirques were developed 
behind the other and that they gradually deepened their beds nivation, 
backward more than sideways until they became connected and formed 
tinuous valley, rising steps. The parts between the original cirques would 
less eroded and might later worn down glacial scour might remain 
bars, riegel, across the valley. Priestley discusses cirque erosion very 
and shows, think satisfactorily, that the cirques broaden their basins all sides 
but can way deepe ning them. Many pictures show saucer- 


the Campbell, and its large tributary the Boomerang—unite form the Priestley- 
Campbell Confluent Ice. This large floating mass, which differs from ice 
tongue only occupying nearly landlocked bay. The valleys the glaciers 
mentioned all follow contacts the granite and the schists. One would expect 
from the general relief, that the Campbell Glacier would flow down the steeper 
slopes directly the sea, but turns the southwest and flows down gentler 
slopes the Confluent Ice. Priestley thinks that these valleys may have been started 
water erosion before the glacial advance and deepened glacial scour. 
thinks that the greater quantity the ground moraines has been deposited under 
the sea and confirmation notes that glacial drift has been brought dredges 
many places. 

Wright noticed slight difference the dip the strata opposite sides 
the Beardmore Glacier and thought that this might indicate fault. Priestley 
gives more attention faulting but cautious ascribing too much this proces 
for lack sufficient evidence. One cannot quarrel with this position; but 
not seem possible explain the topography stream erosion modified glacia- 
tion, nor any type glacial erosion alone. The general tabular tops the eleva- 
tions, the irregular directions the valleys, glacier troughs with one side smooth 
and the opposite side quite irregular, the fact that the region one recognized 
faulting, all suggest block faulting. Priestley thinks the great bay occupied the 
Priestley-Campbell Confluent Ice tectonic basin, seems too large 
have been cut out the glaciers that feed into it. 

Taylor puzzled the absence moraine covering the ends the glaciers, 
which characteristic many Swiss and New Zealand glaciers. But glaciers 
whose upper reservoirs are not dominated cliffs have such covering 
land elsewhere. Near Cape Royds, the western side Ross Island, ice filled 
with rocks projected below the apparent end the Erebus Glacier. The rock was 
abundant that was difficult tell where the glacier ended and the morain 
began. This was called the May not due material ejected 
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Erebus, which fell the upper reaches the glacier and was carried down 
end? and does not represent the material that would cover the end tem- 

gl i ie rf 


describes some small lakes the Corner Glacier, which had dissolved 
from the rock and had become concentrated that salts were precipitated 
the bottom; and suggests that this clue some the occur- 
mirabilite, which Debenham had supposed came through the floating 
‘ce continual freezing the bottom and ablation the top. Priestley’s sugges- 
tion much the more acceptable. 

land seems have been depressed some five hundred feet the not distant 
and very recently have been elevated about fifty feet, least places. 
thinks the depression merely elevation the sea water derived from 

diminishing ice covering the Antarctic continent. Priestley thinks the recent 
elevation due the adjustment isostatic equilibrium after the same change. 

The authors have collected great number most interesting observations 
deserve our congratulations for accomplishing much under extraordinarily 


difficult conditions. Harry 


THE ROMANCE EXPLORATION 


Joun The Last Secrets: The Final Mysteries Exploration. 303 pp.; 


maps, Thomas Nelson Sons, London, 1923. inches. 


The lament often heard that the romance exploration thing the past. 
the network explorers’ routes becomes ever finer mesh and the unknown 
patches the earth’s surface diminish number and size, morning fresh- 
ness has gone out the business, and are left with the plodding duties the 
Thus Mr. Buchan. Yet why should the mere fact that some previous 
Occidental traveler has traversed given region and has mapped and written 

bout necessarily the region for all explorers who follow after? 

The pioneer explorer, after all, makes the merest beginning. larger view the 
purpose and scope exploration teaches that are far from having revealed 
last from having torn the veil from final mysteries explora- 

However this may be, Mr. book absorbing one. Its purpose 
relate for the popular reader graphic and colorful manner some the more 
adventuresome journeys the first two decades the twentieth century. The 
topics selected fall widely scattered areas, chosen illustrate the problems 
exploration under divergent conditions climate, relief, and vegetation. The selec- 
tion the whole well made, though much more attention directed British 
and American travelers than those other nationalities. book the same 
type continental European would unquestionably give very different orienta- 


tion. The French, for instance, would regard some their work the western 
Sud 


lan and equatorial Africa equally worthy record the explorations 
the Brahmaputra gorges. also cannot help regretting that mention made 
methods Arctic travel. 

Three chapters are devoted Himalayan regions, more specifically Young- 
expedition Lhasa, the work Bailey and Morshead the gorges 
the Tsangpo-Brahmaputra, and the Mt. Everest parties 1921 and 1922. 
The extraordinary contrasts between mountaineering the tropical and sub- 
Arctic zones are brought out chapters dealing with the Duke the 
survey Ruwenzori and with Parker and ascent Mt. McKinley. 
two chapters the North and South Poles, each introduced brief out- 


line polar exploration earlier times, conclude with sketches the voyages 
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Peary, Scott, and Amundsen. Nothing could more unlike the prob! 
countered travelers the Arctic and Antarctic than those which conf; 
Rawling and Staniforth Smith the rain-drenched jungles New Gui: 
chapter devoted pilgrimage Mecca and Medina 
though not account pioneer exploration the strictest sense, deserves 
place Mr. Buchan’s volume because the story one the most audaci 
and thrilling journeys modern times. 


AMERICAN SCHOOL ATLAS 


Goode’s School Atlas, Physical, Political, and Economic, for American 
Schools and Colleges. xii and (maps) and (index) pp. Rand 
Co., Chicago, New York, 1923. $4.00. inches. 


Three the maps this atlas seem very fine—a most welcome 
any maps the United States that know. They are the three sheets pag 
47, covering part the northeastern and the Pacific States the 
States the scale 4,000,000. 

These three maps are pleasing general and the colors are 
transparent, and harmonious, expressing the relief the country most admir 
The selection cities good, showing intelligence and restraint. There 
ing with unimportant detail. Very effective the picking out the larger citi 
with red, the best European style, though might well have been extended 
cities over hundred thousand inhabitants, figure which usage 
accept constituting great city. Even the northeast sheet that would 
added only sixteen cities those already marked out. The railways are success! 
shown thin red lines, which conceal nothing the map and represent the 
communications adequately. Except for faulty color registration—which can 
should remedied throwing out badly printed sheets—the map good 
the publishers ought complete and offer our schools study 
would deserve use every schoolhouse the country. 

There are some other maps among the 300 odd the book that have 
deal the merit these three sheets: Alaska (pp. 22-23), Canada (pp. 26-27 
United States (pp. 30-31), Middle America (pp. 50-51), Great Britain, Irela 
and North Sea Lands (pp. France (pp. 70-71), Middle Europe (pp. 74-75 
Southern Japan (p. 81), China and Japan (pp. 82-83), Levant, Arabia, Persia 
India (pp. 84-85), Indo-China and East Indies (pp. 86-87), and Australia 
are the best. This group maps welcome addition the 
available American schools, and covers the pages that give value 
present book. glad see included Shantz and admirable veget 
map the United States and soil map, though the colors are very trying 
and the registration bad. 

The small maps that make the bulk the book are not good. 
many them will found useful, and some them have never before 
such collection. The colors are unattractive, there being too many large pat 
ugly red. The maps are roughly drawn. Much neater are the similar 
obtainable lower-priced English publications. Only moderate accuracy, 
pose, expected maps drawn without co-ordinates; but that cannot 
showing on-shore winds the coast northern Chile (p. The charts 
Pacific Ocean the Hamburg Marine Observatory leave doubt that 


which happens important govern the whole economic life the 
should not think consulting any these diagrams for the climatic 

data they tell about rather than record. this part the book the publishers 
not risen their opportunity. should have liked see superb rain! 
map the United States get more adequate reproduction than the indiffer 
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page 33. Human data belong the map, and deserves larger 
But typifies the book’s treatment climatic and economic data. Even 


its scale not good reproduction the original. Rainfall maps are rather 
ally treated all parts the book. 
The abridged edition costs half much the larger work; but, contains 


maps here spoken best and only three the twenty-eight called 
larger book much the better bargain. There will not much rivalry 


with this book. know other American school atlas. The best part the 


very creditable American map making. JEFFERSON 


ANCIENT CARTOGRAPHY 


CEBRIAN. Geschichte der Kartographie: Ein Beitrag zur Entwicklung 
des Kartenbildes und Kartenwesens. Altertum. Von den ersten 
Versuchen der bis auf Marinos und Ptolemaios (zur Alex- 
Schule). Mit einem Anhang als 

Joseph Fischer. 129 pp.; maps, diagrs. (Geogr. Bausteine, No. 10.) 
stus Perthes, Gotha, 1923. inches. 

explained the preface this small volume, dated “Spring, the 

intention was prepare general history cartography not only its 
matical aspects but its broader relations the history civilization. 

Cebrian was killed the World War, and publication the present part the 

rk—evidently the only part that was completed—was delayed. 

Based upon researches carried out more than decade ago, the volume in- 
sufficient many points detail. Most its larger conclusions, however, are 

bably sound. The writer lays especial stress upon the gradual evolution 
rtography. The art map making did not originate the extensive movements 
primitive peoples the earth’s surface. The Egyptian conqueror, the Phoeni- 
ian trader, the Mongol horde, would seem, were well able find their way with- 
the use maps. Early cartography was, rather, intensive growth among 
ples sedentary civilization. first, with the Egyptians, Hebrews, and 

Mesopotamian peoples, was wholly practical: the maps these folk were 

the nature cadastral plans, real-estate plots, specifications for the construction 

temples, palaces, canals, and other engineering enterprises. They were not true 
pographical maps but diagrams designed represent the sort thing now 
the architect’s engineer’s blueprint. Greek genius, the other hand, 
haracteristically dealt not only with the practical but with the speculative; and 
mong the Greeks pure, distinguished from applied, science first made its ap- 
pearance. outgrowth these interests came the first attempts the making 
maps large areas and the first experiments the representation the entire 

surface upon plane. 

Cebrian based his outline Greek cartography very largely upon Hugo 
“Geschichte der Wissenschaftlichen Erdkunde der 2nd edit., Leipzig, 
1903, work which now twenty years out date. Cebrian’s treatment Era- 

thenes and Ptolemy therefore wholly inadequate the light more recent 

vestigations. 
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THE BEARING NEW UPON THE SHAPE THE EARTH 


Effect Variations the Assumed Figure the Earth 
the Mapping Large Area. Coast and Geodetic Survey Serial No. 
and pp. Washington, 1924. 


258. 


not feasible for practical purposes await the accumulation complete 


order obtain the theoretically best mean figure the earth. The prac- 
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tice has been use the best available data certain epochs derive the di; 
sions spheroid accepted for indefinite period until additional 
might provide better values. number attempts have been made this 

determine the mean figure the earth; but only few the derived spheroids 
have actually been used for geographic purposes. table page this 
tion gives the principal determinations the earth’s mean figure. The 
spheroid 1866 has been officially adopted the whole North America, 
all the geographic positions and azimuths derived from triangulation 
United States have been computed the basis this spheroid. Since this spheroid 
has been use for number years and many data have accumulated 
meantime, the author has studied the probable bearing these new data upon 


following questions: (1) How much might the best obtainable spheroid for 
earth whole differ from the Clarke spheroid 1866, now officially adopted 
the whole North America? (2) How much difference would the adoption 
spheroid make the geographic co-ordinates points now referred the 
spheroid? (3) probable that the immediate future will necessary 
desirable give the Clarke spheroid for geographic purposes and adopt 
other? (4) Are present methods adjusting triangulation for obtaining the 
the earth and the deflections the vertical adequate when extended terri- 
tory large the whole North America? 

The Hayford spheroid 1909 believed the best. This spheroid 
semimajor axis 6478.388 kilometers, which 182 meters larger than the Clark 
1866 value. While the effect upon the geographic co-ordinates due changing 
the Clarke spheroid 1866 the theoretically best spheroid would small, 
would not negligible. probable that, any time the question changir 
spheroids should seriously considered, the economic aspect would the deciding 
factor. The labor changing from one spheroid another considerable. 
the geographic positions and azimuths must recalculated. About 20,000 
graphic positions depending upon triangulation have been published the 
Coast and Geodetic Survey, and about 13,000 more have been computed and 
awaiting publication. Other government bureaus have also published great 
geographic positions the North American Datum. All these would invalidat 
change spheroid, and the existence two different sets co-ordinates 
the same point, one set the old spheroid and one the new, would inevitably 
lead inconvenience, inconsistency, and confusion. Furthermore, would 
necessary redraw the network meridians and parallels published maps 
renumber them, giving the meridians and parallels, present drawn, 
number that would longer round number degrees degrees and 
minutes but one ending some odd number seconds. This has been done 
some the old Coast and Geodetic Survey charts, but unpleasing and 
unsatisfactory expedient. Avers 


ANIMAL LIFE DESERTS 


Animal Life Deserts: Study the Fauna Relation the 
Environment. and 176 pp.; diagrs., ills., index. Edward Arnold 
London, 1923. 10s., 6d. inches. 


This book opens fascinating realm the border between geography 
ecology and suggests how much ecologists have offer geographers towards 
interpretation the distribution forms life. Geographers are also 
gratulated when the material offered workers contributory field 
pleasingly and convincingly Mr. Buxton has here presented it. 

Mr. Buxton regards the environment the desert environment unsp 
the hand man that one can more clearly observe [in deserts than 
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raction plant and animal upon each other, and the dependence the 
creatures upon climate and other physical This subject 
Mr. Buxton makes claim having exhausted it. Though avow- 
iminary and suggestive, his book nevertheless based upon sufficiently 
nded observations the field and upon sufficient familiarity with the “litera- 
render substantial contribution our knowledge the waste places 
Since the volume intended for the average, well the scientific, 
the author perhaps justified omitting footnotes; but cannot help 
ting the omission selected bibliography or, least, references the 
the various authorities tantalizingly mentioned the text. 

first two chapters give clear account the elements desert climate, 
flora that exert the most powerful influence animal life. The remainder 
book deals with the relations animal life the desert environment 
and the component elements this environment taken individually. 

volume concludes with discussion the coloration desert animals. 

Mr. Buxton defines desert place which the climate hostile animals 
and plants, which normal agriculture impossible, and which nearly all the 
existent forms animal and plant life are modified endure life their peculiar 
The polar regions come within this definition, but Mr. 
studies are devoted exclusively warm deserts, particularly those the Near East. 
Though climatic hostility plant and animal life warm deserts normally 
manifested scanty rainfall with marked diurnal and seasonal changes tempera- 
ture and extremes dryness and evaporation, Mr. Buxton believes that even 

restrictive the development plants and animals are the aberrations 
the climate, which are fully characteristic: droughts, torrential rains, 
unusual frosts, violent 

The adjustments living creatures the component elements the desert 
nvironment are many and varied. Adjustments, for instance, scantiness 

ater offer particularly interesting examples physiological adaptation. Most 
nimals the desert require little water. Camels have been known two 

nths without drinking. Some animals never drink but obtain their water ex- 

sively from the vegetation from other animals. Subterranean rodents find 

isture the bulbs and roots perennial plants, and the sparse but succulent, 
thick-leaved growths characteristic the desert’s surface are often miniature 
reservoirs. Experiments carried out Mr. Buxton since the publication his 
book have shown that even the dry fragments vegetation blown about the 
winds contain moisture upon which insects and small animals may thrive. These 
dry stalks are capable absorbing water directly from the atmosphere when, 
often the case the desert night, the relative humidity rises above 80. (See 
Buxton: Heat, Moisture, and Animal Life Deserts, Proc. Royal Soc., 
No. B673, Ser. Vol. 96, 1924, pp. 123-131.) well-known fact that camels 
when they can obtain abundant grazing hold out much longer without drinking 
than when the grazing scarce and poor. 

Many the animals the desert avoid the intense heat the daytime bur- 
rowing cool, moist depths and die when exposed the sunlight superheated 
rock, gravel the surface. (For the results important observations 
temperature the desert see the article cited the preceding paragraph.) 

growth desert plants and the nesting places desert birds are often governed 
the winds; some birds build nests the windward sides rocks other objects 

avoid being buried sand they would the leeward side. all desert 
ls, sand the most inhospitable animal life. Mr. Buxton has observed and 
etched some remarkable scaly modifications the feet lizards intended 
ible them walk shifting dunes. 
the concluding chapter Mr. Buxton shows that nearly all the creatures the 
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desert are characterized similar coloration and that this coloration 
notably with the colors the desert itself. Pale buffs and sandy tones pred 
explanation frequently made this coloration that 
Buxton, however, believes that this facile explanation will hold water on! 
ceptional cases. Marshaling some strong arguments against the theory, 
them follows: “It not easy apply [the theory protective 
animals which hunt are hunted night; animals which app 
without any large enemies more powerful than themselves, animals 
pallid color extends their bellies and the soles their feet. cannot 
all subterranean animals nor those whose color would prot: 
their habits were radically Though Mr. Buxton frankly admit 
loss explain the general depigmentation” desert ani 
and the remarkable similarity their colors those their surroundings, 
lieves that the explanation will ultimately found further investigati 
the physical conditions upon the animal 


LAKES THE EARTH 


WILHELM Die Seen der Erde: Morphometrie derjenigen mindestens 
ein Quadratkilometer grossen Seen, fiir welche gesicherte Tiefenangaben 
vorliegen, nebst den Versuch einer Zusammenstellung unserer sonstigen 
Kenntnisse die Seen der Erde, mit besonderer Beriicksichtigung der 
wichtigsten unter ihnen. and 169 pp.; bibliogr., index. Petermanns Mitt 
No. 185, 1922. 


Grundziige einer vergleichenden Seenkunde. viii and 
pp.; maps, diagrs., index. Gebruder Borntraeger, Berlin, 1923. 
inches. 

the first part Seen der the author gives, tabular form, 
more salient facts regarding 1760 lakes having area one square kilon 
more. The different continents are represented follows: Africa 
America 172, Asia 100, Australia 29, and Europe 1432. The small representati 
all continents except Europe not due the scarcity lakes the other 
continents but lack information regarding them. The following items are 
given for each the lakes listed the table: latitude, river basin, elevation above 
sea level, area, maximum and mean depths, volume, circumference, number 
soundings, and references literature. 

The second part the paper contains descriptions some the larger lakes, 
such the Great Lakes, Tanganyika, Victoria, Baikal, Ladoga, Como, etc., with 
further references the literature. The third part consists ten tables which 
the more important lakes are classified the basis (1) area, (2) maximum depth, 
(3) mean depth, (4) volume, (5) length shore line, etc. 

The volume “Grundziige einer vergleichenden deals with the 
geology, physics, chemistry, and anthropogeography the more important 
the earth. The Aral, Black, Caspian, Dead, and Red seas are taken into 
consideration also. Such large and varied amount information concerning 
lakes included the author that only the more general topics can indicated 
this brief review. 


Following the introduction, which deals chiefly with the instruments and methods 
lake investigations, the distribution lakes arid regions, glaciated areas 
rock areas, plains, volcanic areas, and alpine regions discussed. 

The next chapter deals with the history lakes; that the ways which 
basins were formed, the various modifications the basins, and their final exti 
tion. Under the subject morphology, the shore-line development, the slo; 
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ttom, the insulosity, the relative location the deepest water, shore and 
modifications, and the chemical composition the bottom are discussed. 
section hydrology treats changes surface level, and the one hydraulics 

seiches and currents. 
ake temperatures are given full consideration, because Professor Halbfass 
rested chiefly this phase limnology. The absorption the energy 
waters, thermal stratification, temperature seiches, freezing winter, and 
heat budgets lakes are discussed very able manner. 

chapter optics discusses the transparency lake waters, the depth 
light penetrates, reflection, refraction, and color. This followed 
hort chapter acoustics. 
The chemistry lake waters presented considerable detail. The salts 
lution are considered first, and several tables are given showing the mineral 
nstituents found various lake waters. The dissolved oxygen and carbon 
ioxide are discussed the latter part this chapter. 
the section devoted anthropogeography the author discusses the location 
cities the shores lakes, lake fisheries, lake commerce, the importance 
lakes reservoirs preventing serious floods, and their importance sources 
drinking water. 
Many references original literature are given the notes appended the 
various chapters. The book valuable contribution limnology. 


Jupay 
Two INTRODUCTIONS OCEANOGRAPHY 


Sir HERDMAN. Founders Oceanography and Their Work: In- 
troduction the Science the Sea. xii and 340 pp.; maps, diagrs., ills., index. 
Edward Arnold and Co., London, 1923. 21s. inches. 


James Introduction Oceanography: With Special Reference 
Geography and Geophysics. xii and 351 pp.; maps, diagrs., ills., bibliogr., 
index. University Press Liverpool; Hodder and Stoughton, London, 1923. 
inches. 

These two introductions oceanography, the science the sea, illustrate well 
the two viewpoints from which oceanography regarded. the one hand the 
marine biologist—to whom very considerable part the recent development 
oceanography due—who inclined regard oceanography domain science 
which marine biology and its problems occupy focal position. the other 
hand the oceanographer whom oceanography branch physical geography, 
with distinct viewpoint its own, whose broad demesne towards its outer bound- 
aries overlaps those number other sciences, among which may mentioned 
astronomy, physics, chemistry, and biology. Sir William volume presents 
the viewpoint the marine biologist, while Dr. Johnstone’s presents that the 
physical geographer. And interest note that Sir William was the first 
occupant the chair oceanography the University Liverpool, being followed 
Dr. Johnstone, the present incumbent. 

the preface Oceanography” Sir William states that not 
intended textbook oceanography, being based course public lectures 
given during his tenancy the chair oceanography 1919-1920, the purpose 
which put before colleagues and students what regarded the scope 
and nature this new university introductory chapter dealing 
with the earliest founders oceanography, the following six chapters are devoted 
sympathetic sketches the lives and scientific work some half dozen oceanog- 
raphers the past century—Edward Forbes, Wyville Thomson, John Murray, 
Louis and Alexander Agassiz, the Prince Monaco, and Anton Dohrn. Incidentally 
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noted that these pioneers were primarily marine biologists. This 
the bare mention given the American oceanographer 
acknowledged the founder modern oceanography; and explains, too, 
ment (p. 41) that Wyville Thomson’s great work Depths the 
lished 1873, regarded the first general textbook 
whereas Maury’s Geography the appeared eightee: 
previously. Following these biographical chapters comes the more formal 
tion the subject matter oceanography, comprising chapters hydrog: 
ocean currents, submarine deposits, coral reefs, luminescence the sea, and 
ton. This turn followed chapters aquiculture, the sea fisheries, 
matters the sea. appendix six pages, reprinted from the Report 
Council the British Association for the Advancement Science for 

memorandum drawn committee the British Association the 

new Challenger, national expedition for the exploration the sea. 

Sir William states that the chapters devoted the subject matter oceanog- 
raphy had deliberately limited himself those matters which was 
interested. There can therefore criticism the score that the matters treated 
are principally those biological nature. One may, nevertheless, question 
brusqueness with which, after one short paragraph, the tides are swept aside 
the statement that “further details are more matter for the astronomer than 
This the more surprising since previous chapter the author 
indicates the comprehensive nature oceanography dividing into Hydrog- 
raphy, Metabolism, Bionomics, and The volume leaves untouched 
large areas within the field oceanography; is, however, engagingly written 
that furnishes introduction the science the sea that sure read wit! 
both pleasure and profit. 


ve 


Dr. Johnstone’s volume more formal introduction oceanography. 
that hardly any limit the amount descriptive detail that might 
given” the author has attempted “to deal general way with the science 
oceancgraphy,’’ having mind, however, the student geography and geol 
realizes the intimate relationship between oceanography and marine 
but confines oceanography include only the physical part the science the 
leaving the biological side hydrobiology. doing Dr. Johnstone 
expressing the convictions the majority oceanographers. 

The scope the volume defined the chapter headings. The first three chap- 
ters are devoted the world ocean, the origin the oceans, and the depths 
ocean. The following seven chapters then deal order with the sea bottom, the 


oceanic margins, the chemistry sea water, the physical characteristics sea water, 
the tides, oceanic circulation, and secular changes the ocean. Throughout, 
subject matter treated from the geophysical viewpoint. 
the opinion, Dr. Johnstone has succeeded producing introdu 
tion oceanography that will fill long-felt want. has succeeded the difficult 


task giving unity the subject matter oceanography. 


POWER FROM THE TIDES 


Davey. Studies Tidal Power. xiii and 255 pp.; maps, diagrs., ills., 
index. Constable Co. Ltd., London, 1923. inches. 


very small way the energy the tide has been utilized various places for 
many years. tide mill England which was installed 1790 reported 
operation. But only since the development, recent years, large hydro- 
electric power stations that large-scale projects for harnessing the tides have 
seriously proposed. Europe careful consideration being given the matter. 
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French Government has prov ided funds for the construction tidal power station 
experimental type, and England consideration has been given tidal power 
involving the estuary the Severn. 
The volume under review clear exposition the problems involved the 
development power from the tides and within the compass ten chapters deals 
with the matter considerable detail. The introductory chapter devoted 
rief consideration the four systems that have been proposed for tidal power 
devel pment, and the following chapter discusses the tidal phenomenon. After 
that the float system, the tidal stream system and the compressed air system 
ive little practical value, the author concerns himself with the tidal basin sys- 
tem which alone permits large-scale installations. The various schemes opera- 
tion that may used with the basin system are then reviewed the two following 
chapters, both from the theoretical and practical standpoints, following which 
chapter devoted the question storage necessitated the fact that tidal power 
inherently variable. 


Chapter particular interest the geographer that gives tidal power 
the world general and the British Isles particular. kept 
nind that the tidal power available per unit area water surface varies the 
the range the tide. Hence while the practicability tidal power develop- 
ment any particular place will depend local conditions, general rule the 
author holds that the exploitation power from the tides economically impracti- 
ble regions having tidal range less than feet. Over the entire world there 
are only areas which the average range the tide exceeds feet; and these, 
omitting localities remote from centers population, there remain: the Bay 
Fundy America, France and England Europe, the mouth the Tsien-tang 
Kiang and the Sam Inlet China, and the Gulf Cambay Mr. Davey 
goes state that seems, were, dispensation Providence that that 
country which, inland water power, most poorly equipped—namely, England, 
with only 0.02 b.h.p. per capita available—should third strength tidal power, 
France, which also poorly off with 0.14 b.h.p. per capita, second tidal power; 
whilst countries like Norway, with 2.3 b.h.p. per capita inland water power, pos- 
sess tides negligible 


The last four chapters deal with the details, engineering and financial, tidal 
power plants they relate conditions Great Britain and with the industries 
which cheap intermittent tidal power might successfully applied. conclusion 
the author states that “there very real difficulty the economic exploitation 
the power the tides respect the many vested interests and recalls 
that Great Britain the time railway development the for 

injury vested interests has laid financial burden upon the railways which 
emains this his opinion action, under wide discretionary 


Bird Islands Peru: The Record Sojourn the West Coast. 
and 362 pp.; maps, diagrs., ills., bibliogr., index. Sons, New 
York and London, 1925. inches. 


was one the favorite themes the older biologists that all life arose out the 
sea and that the creatures the air and the land are evolutionary descent from 
cold-blooded marine types primitive world. Whatever modifications this 
lea may have had the studies our time, still true that the strand line, or, 
better still, the shore belt, extraordinary interest for life all varieties. The 
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environment here varied that not only have strange forms arisen but the rela- 
tionship those forms matter deep concern the biologist and 
rapher, well the geologist. The scientific memoirs outstanding 
the South American field have dealt mostly with the land areas that 
with the environment river and lake, mountain and plain. Some the 
scientific expeditions the past, such that the Beagle, with which 
name associated, the Wilkes expedition, which Professor Dana 
member, dealt with the coastal belt some degree; and papers there are not 
few that deal with the currents offshore and limited extent with their 
Murphy has followed the happy plan combining the physical facts the land 
and the sea the coastal belt and showing their relationship life. spe- 
cialist ornithology his book course chiefly concerned with the birds and amon 
these more particularly the guano-producing birds the coast Peru and the 
guano islands, such the Lobos Islands and the Chincha Islands. 

Mr. Murphy has done the task exceedingly well, writing easy, natural style 
that has the two outstanding qualities clearness and sincerity. writes 
scientist, not adventurer, and there thrill here and there springs froma 
real source and not from the mere technique writing. Some the chapters have 
appeared scientific journals during the past few years, and the greater part the 
book was originally published the Brooklyn Museum Quarterly during the years 
1920 1922. One the longest chapters deals with the Humboldt Current and 
was originally published the Geographical Review for January, 1923. Other chap- 
ters carry goodly quantity geographical material, particularly the chapter 
Peruvian fisheries and that the production guano. The zodgeographical sec- 
tions deal classic manner with the conditions life and the interplay living 
forms. book the subject has yet appeared which discusses attractive and 
authoritative manner part the South American littoral. Nor could the author 
have chosen better field, for the Humboldt Current here brings Antarctic con- 
ditions well toward the equator. Penguins Peru and seals the north Chilean 
harbors are more strange than the anomalous temperatures that prevail all the 
way the equator and that give the entire coast, especially low latitudes, 
extraordinarily interesting quality. 
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